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mmn m^mmmm^mt^tmrnm^a 

c 3 ] m&mnftm t ^xmwc^^co^m 
m^— rzm^z, z\ t zmkbi-zmm i nmcoym 

z t zumti- h mm 1 1 mmm 2 &fznm m 
mm 5 ] te^mmmmmzffiz.tz?mtmiz}o 

ticio. mm,mz^-h^h^t<rm^m^h^-n. 

&^miztatt-r^^^?:^tL. s^-f^awi*. 

[ if 6 ] xmimnte&ftmztt Lx<m&&tf 
&miz^^^^m^^^iii^mmf. mmk 
mtt^mzii v&ttiztxK&mwi&nftZffimmziii 
tt&zbzftmt -r zmm 1 temvmmm. 

mm7 ] luK&*^ai#gJ±. WtLfc^-xK- 
mrieft®**S:^tB-r & .1 i: £#® £ 6 lEtt 

b m m&x'b h mm i %m<r>mm. 

mm9] &KMcr>imi,zZtL J t'iimW.Zti.tzytffi 

zw&b -t&mm 5 imcoxmim. 

mm i o ] mtt&f)^&t±. &%mfrh%%.-t 



t izx *)ftmmizia,j)-tz>itcV£iMZ3z{t-r& ztz 
mLt-rz, mm 5 imoimm®. 
mm 1 1 ] iuie«3S^*(i^53MS&<7)^it?g« 
x'&n. isXT-j^mm*. mtft&ji¥.mz. mum 

ztt&ftzmKimt,ziiittz>zt$:imt-fm& 

mm 1 2 ] ?$fi^iifflffi^&fiii.^^fi«c 

mzMLximmt^mmiz^h^co^mmLxtii 

fm&h& ^mm^^Mmzm^com^^-thti 

mm*. mmttfm&h&wmmftim.Miz&$:<7)m 
^^h^ti±m^bLxmti-ti>ztinmb-t 

hztzmmtirhmmi 2im^^mm. 
mm 1 5 j te^fttimmmmzffitt.zft&imiz 

ft&jmizftjrtz>^&. 

ftmmtomtkttmztt lx mm.m\itfmmiz% % is* 

mmie] ^Mi}^^±-th^mK>mx.x^tm 
jmiz&ji^&z bizx r> , mtmmmzftji-t&ftcT) 

w Lx{mm&&mmi,z%& & tzMzm* 
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&mm&<?)ftz%&5miziitf}-fzbmz, Keokuk* 
imtm 1 7 3 3tfisiwo«*»fMc*t lt^^ 

m&m 1 8 ] ms&fkniii&mt. fdi^-x 

[it^2 0 ] ffizsmitZiiiti-r&ftzmi-t&ftM 
t immzm$i-&ftncQ*fflWimzmftim£:tfi/y 
hvtzm. ffimmz&tt&ftzwem^imtgtt 

[«*JS2 1 3 ^M^comgiE&Afi^ifMu mm 
+&%mMmfiL&AM*mmt& z 1 1= ± 0 ipjbtS: < 
am**.*;: t *#mi:-r§i«^3a2 oie^co^BMfi 

at, 

ZklzX *)3efiSS»tcffi*-r*aW)«**3Wt-r*ii: 

s-#®h-ri>i»*Ji2 5xts*iS2 6ie«<o3&&ft«<, 
«ffi««Brae#a«, safest? * $rsijffl-r§ i 

t tc i 0MMKfcffi*-rS3fc^ftS-^-r4 z k & 

mik^m^2 5£ttm*m2 6im(Vzmm 

imtm2 5 3 tem-t&mimmzffittzimmmz 
a^x. 



xmij-t* z k zmik?z?mfm. 

^uitt&ftndibMmwi^zm&nmskZii-tift*: 
±m*mk Lxffimmz&jj-t&zkzimk^&m 

«J 9 #£ * £ fc £: ■t&tt&A 2 8 f e«<D3fcMfl 

mmzffiz,mmz&-fy o^-c. 3R3taB*»4.<o3eejn 

fc f ^ mm 2 5$ fzimmm 2 e zmnytMm 
[tf*«3 2 3 lyieftm^aii. #*a»»<5>«^-*- 

klzi. v)%mm<,ztitf}~? ZkZ 
[ft*3B3 33 

s*a. 
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#*a(c&4»*£Rai^4»*Rai¥R£Kii\ im 

UT3tfisa»t:'tfJ*-rSi fc Sr1fSfc-r2»if*3S2 5 * 

tz\mim 2 6 feKo^ft^. 

[ IS3<JS 3 8 ] l?E««aaj*gHi. *fi Lfc^-* 

T«se*R»*£«iB-r4 i t &#^t-r-i»if^JS 3 7 
HKcawrt-**R, 

itmtt#*afc*4**£Rffi?-4*a*^aJ¥R£ 



fc^**e3tfcft^44HKft-5«£R;t , 

U KKft*«KfJ#R«4Mlkft*«Bt^LTA*-f4S 
flHMKC— XrtS'FX'W h/Mi-^fc:*i*t4«5£»R 
R*a^a^fcfc4lfcKAiii£Ra}U 

fcWJtftJEWttjWAifc^ri J: d&jfcKfc^rf 4ft 

**ea»t:!B*-r4 -r t £#®k-f4ftfKS*^A7- 

RfcifiSMrtf v h hfflRftf8#*»£-r4£ k £«r 

»t=ai^-r43taj**a. 

*aj*#a*«»tT*a»»4>»*-r43e*«o#i. 
*e^(cm*i-43e<^)«**aMk-f4** - 5n«#R, 

S^ftO^-X'^b'X^? WMi^fc:*i;h.41*jeH 
iS»tejWft»car 4 ** *«KB^ 4 iOftARaj^R^ 
^x^Aoaffl^J&Bulc. »ft^r38*Rti*a8*»^«ife 

•tix«i»=flr4R«0**»*^4«R03e«. 
RK:aj*-f«3taj*#R. 
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xtmmz mjrt&xnfoMz saw & »£*ne#« . 

■UttttUEtfft/h I: *f 4 tt« A ni n SrlMJ U 

A* "f 6 3ttf3«*# A min b & S J: p Srifcft £3ff * 
A. 

■fAtfewt, 
sscajjrrs^a. 

^-yrs^a. 

*<^1i&lfttamkM0SeHimm*fi ozb £1*fgfc 

-rs5fcei£>-x-rA. 

TACiJWC, 

3Cfc tTftemKfe^^a, 
«»r^#a. 



a. 

fc«^*^£#fis£»fc±fl^fc LXftjrtZ b 

AfA. 
A. 

t«»B5oi Mia««^ai*a(±. yAfAiii 

c man 5 i ] mi ejfcnt&aj#af± . s^x fAii 

SfIL^±fI«7y<-xA>-Kx^;? h;ufi-t* 
0^5gJf&f^#&g£^;P5eo/<.-xAy K***? 

satso+iaiasc^^hL/tii:. zb* 

xAtfcViT, 

hitzME^mt Lxfttsmmziiijj-r&^m, 

±m^^v*-?mz*ti?tL&£ti?>&&§imB8. 
ftwnittimfemztcitzz t x±m^t^>mm^m 
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[»^JS5 5 ] »ftwo*i*aj*a«, sulcata 

[HERS 5 6 ] fc£#il^«^&^;c£ftei*^X 

^m^^u^ 2-0^-9 mz^ti^ti^t-tth^m 
mtLfmrnzitm-hzb izx *)«mk*&&*ti& 

«W0»i«iaj*a. £M;t4£.b£#1g^4ft£c>M 
[ ift&iB 5 7 ] ±m#ft<0fl»fc:IK UC . *ft £ 
@ii:t-4H*Ja5 3fe3$Oftfx3*^Xf A„ 

[ 5 9 ] mm?- * jMfisu . &&imfr t> as 
-h-thm^mtchit^w. Lxft&mmzm&Tr&& 

irt 4 fern-mmm isxf- mz& v . 

4ftSr±ft#ftfc LT*eaiw=ai*r4#a. 



£&£ts-r4 0f^oft«*^^-r4ft2r^-^ 
asanas. 

^MftfsiHi'XxA. 

[ft *jb 6 0 ] *gas»oa*4Mft**Mi-r 

ScfflifIfil^^«-^-4^ft^aftfeM^xf-Afcj3V^ , 

T*rj£-r4iM«SBOft(0jS«$r$(Jffll-r4fl-f-*, &4U 
tt. 0f^locojS#^ftfi-^(c-t-4ti.4!|f^SSto« 
4«ME£S-*lr ^T^jM«gP£0ft^**Sr$iJfflI-r4fi-f- 
MIBffi^^^J»SPti*fi-f4^HJc : &-^a5. £<i 

m&cr>m% 4ft * m*-r4 afcHnrssftasL 
f^ft^ftS^oftfc&m^-^-e^ lt^ks 

^A*-r4ftJEPgP, 

^mmznmt 4 aisawM&*>»* t s&H&jfcg t <t>& 

0£k4#ifc£ffl<rr4#iiitfi«3Sk 

K^tttf«sd^aj*-r4ftft-^j: of-? *issij-r4 

^^l»f«S*^ttJ^-r4ftm^*4^4#^«8gcfig 

4 v ^i^iitigpcDjss ^Mffli-r 4 m-*f-£ tb*s*$ijffligi5 

icMfiL. tti^^$fJfflISI5ii^l5t ; &-?aJ*^Sfi'^4 
^ft$iJffiifl-^(;*o'v ^X^m&<omWsi2z%Mc>>WLM 
*WWzMmti> £ i: *1*mi:-r4««^llftfSiM^X 
f A. 

[§t*JS6 1 3 asccof-^jMfisp. as 

^•T4«*oa : 5r4ft*^LTftfE^fi§HMai-t4^ 

«-jSfi?>ft<t0x-?*^'jt-4a^c7)Sfig5*<i 
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was. . 

6 3 3 wgE±e***a»? lx &ii-t?> #s 



f 6 2iett^jss#M3te3i>'XxA. 

t9E«R^)*SB*»6*^4 n ( n S 3 ) ffl<D3fc£±fI 
SUSP. 

■[it** 6 5 1 Haie±fi-^^a^LTai*-rs^s 

[000 1] 

yxfActeo. mz. ■ nsmt ■ MSemt z 
mfrhtzMzm^WL*mm-hmi&*ffix-tzi&m 
msa/^6B:m>-xy-Mzm-th » si£io Gb/ s ^f5M^ 

(e^jSjSIO Gb/sfeJLhTti 

[0002] 



[0003] 40Gb/s3ttEiM^XxA£fc^T. ifcft#l* 

X (^MHA) litf-y M^-htf5ZHrC»<*0, 40Gb 
/sf (±30ps/nmi: lOGb/sT'^^800 ps/nilCJt^ttfcS* 
l->^Bk&&. 127 2 (a) «40 Gh/sOTDMOtt^lB^ 

» i. 3jui«#iJcsMF sokmtmmmzj: h-9fm.nm.mt 

ffi. FBl±50KmO1.3,um*#ifcSMF, C B t±-920ps/nmCO 
ffl$g#«*t«:7 r -i '<Z'b & . ft* J; 0 , ^fsi^l k L 

D T =0.03(nm/° C)X150C C) X0. 
=15.8(ps/nm) 

[00051 07 31i»*$HW*ttBffc 0 . «Wti^ 
Sfefc*- (n«>. «»Milfc£#tt*"C 
Hua^J: 3 1.3Atm^#ffcSM' 50km2r^-L-T40 
Gb/sO^-XA^ Kfi^?rl. 55^m^3efi^-T'fei*-rS 
i:920ps/nmcO^-i5tSr* t-S . -edT--920ps/nmCOllI^ 
■HM7 r AC B Srffll lOCMMmtotZ k . 1. 55 
2/x«"C»*#ifaif t 0 •? , *#ttft*ttl. 552^m(=15 

sand*:**. 3es««*»feaj*-r*3eoa***»iMBt 

[0 0 06] 

[fwiaWRfcLj; a t-f&mmi &&#mm&k l 

0TDMff-f-l!3j:lfNRZft-f-O^-X>N>KX^.^ 

mi . 40GHz^gs«^ 2 oc7) f - ? ia<offi/j^-c^Si 

07 4f±4OGb/s NRZS#T<05MB*C>fr 
&40GHzj£#3fe£k T-f HPJK<D^ S a l^-v" a VJ&R 
*>t\ «W(±#»Mt(ps/nmh «M^40GHzA^ 
^Jg, T>fMD«-C$>0. (a)iior>0. (b)tia 

X'fo h . f-^J^x<Dco±± 9 . IT* 5 0 tc J: 0 
•IS^EIttlWEAJii^RVjfeJ^-* fc # lz®.&gm ( f- 

(1) smW/w^wiLhij^JWi., IWW^Ki!) 
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cO/tA6. 1.55jumc7)^fi!*fclSt^l.3/xm^«cSMFSr 

it bxmmzti& £ k tth . 

[0004] 1.3/im^^liSHF 50km$r^-LT . 40Gb/s<73 
1—X/*> K*»*l. 55/zm«03Kfi^-C^-r5 k 920ps 
/nm?)#iffc££t.2>. -eCT'-920ps/nmiOB^fi«f«7 

odBk&-g>. l*>u ttWffi®mm(mftWMmm.(=-92 

Ops/nm) J: 0^C#-r#'/S 0 . faZTXi kH7 2 <a)fcift 
J: o t^fi®S^-ft**±#L. 4MWMUb&*-905iw/n 
m, -935ps/rareidBK$r4. Bls^Uf. lOOZftfttMl 
LfcttJBCfc^T (#»tfif«:fi=-920ps/nmh ±15ps/nm 

Z<7>tzth. flV—^lrfifT 4 ldBJ^TSreiM°rSg 
h Lfc k S 04MR*MI *>30 P s/nm 

if (c J: *} IPWtpSeXfttdttJS LT . €Sia»4Mttw 

aK^-ft-50" C— +100° C?rffi^-r?, t . 
07(ps/nmVkm)X50(km) 

( a < 0 ) . S> 5 V (2) «l«/^^04± 0 
4 "5. IW^S (a>0) . t»#<0«^tcli. 

[00 07] 074 (a) , ( b ) <fc *) ; a=+0.7,-0.7 
Oi: # , ^fi#^^HOps/nm,+40ps/ni#iS-C40G 

0 . zcvt # . ^-IS:tf«0 . r>f BBP*tiJb*:fc:*6 . 
C^idl:. ^tJtffi^'O («iMKiS[*=1552iu*). T-f 

NRZff-g-T'J, 5 k 40Gb/s{±20GHzfcffl S t . 40GHz^*< 
*4*i=5rV^ftT*6. t^-?T. 40GHz^^RcOS& 
«ffi-fiifct:J: , 5*4Mft«**ttai"C9 4. H7 5J4 
40Gb/s MlZ«#T<O»*kt40GHz«4HSft<oaflE«*tt(SI 
®l$g.)£nk-thCOZ\ iaS-35 °C~+65 °C, DSF 100km 

tefctt&easaMSST* ( a > ««> o . ( b > 

IE© fcfc^T , -efL-WUOCHzjR^HftKo t°-? 
«rr**«/JvfS^»*MBt«* (4MB«=0) 
T V M . 4 re . aaeg»K3iii LT*4MK»ft*^SHb t 
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A.Tm^t>tlT^&mik(r>¥mfoU—f L D £«&<If ij 

^ x j s±i l zm^m^ 4 &m<v LDf 7 ? imfa £ n 

t, »jiiwfc:eai(i^oaaBh& < *t&. 
-T4. 

[0009] lilhi K> . *^coaW{±. ftft-BRSU- 

1x#fijIK£4&il03te£fte^fca};lj LT#ifc*Ht 
-t4<rkT-$>4. *^c7)g(i<)(i: % ae$fo r \,4\s-4f 

7* l-"f s^j&S&ffr?- (Arrayed-waveguide gratingrA 
WG) , Af-Xr7"5* «ft^rag7^^fc4V^ijte« 

aiat'JlntH*(:»SW)fx* 5 T^ 4i 3 trr 

& < aKffflttf*"? * 4 J: 3 fcrT 4 £ 4 . 
[0010] *%HjoaW«. *5oS3r4»a:<03BS 

4 V < LT fS^fl:* KiM"* £ k T* 4 . 

-f4£kT'£>4. aWBS^BftWlim***:*-^** 

WSraSL RZ^iM. OTDM3aWr*irifffiB<?53l£ 
36m**K«a;r & 4 J: 5 liZ-t 4 £ k T $> 4 . #W5Itf> 

mmttztizxr, w&&sk(m&im*w9tt& z 

[00 11] 

[M£flttfc-9-*fcti>«>¥JB] (a)ffi£ 

30T*S>4. #0fcrt5Vvt\ 10tt3taHSML 2 0[« 
5HS«L 3 0Ji#gHHBk 4 0(lXeBIW«)ttJHHK(C 



#LTfi^#te**S»;3r4ifcil (»4M»«ft) Srtfctt 
-T4fci6w«®fc&Btaig& . 5 0 list 

fl$ll OtC&WC. 1 li — 1 lnJijfcft (Ai~An) 

<r)MiL#<7)¥mfti'—fX'&m.zti&i><7). \2\$mb.cD 
mm4 o(o&aimm<£&^x&m&M<tt£ftmm 

^aj*"f4t><0T*>4. X. 02OKS0£;fcVvt\ 1 

ifr£-£4jfcgf&'MgiSgB. H3<OH30fc:;fevvt, 13 
c {±±fi^*c ; e-^^^^t-4 ; &-^3t^$i)ffligP 

[0012] ( b ) W 1 OMS (01) 

1 1,-1 lnfcRlti. *6saa»«««4Mftt=»LTe 

tf. tfJ})ifcK$«gBl 3 adOfflfPfcJ: OftEii^gBl 2(i 
«St£03tiS*^Jti^-r4*c7) o *> . KKftftlcAi jfiv^ 

max-witiif. ^m^xT^vymmmt&m. *aj* 

«1 2(im^«*©JffllgPl 3 aOMNCJ: OWRtfWKfflt 

*»^>«^-r 4^ d *>m^3t^^5i*ss 3 o tcdiixtb 
1 3 aiznm-z . ai^^«*]»gp 1 3 auwjgjmuR 

ffl(Cl^LT. *aj*«l 2(iai*»««IW»l 3 a(T>m 

mizx*). mmitmi ii~i in*^m^-r4^d 
<xi>. mxm&<r>m.&ftmzn Lxmrnn^mm^z 

«r*a««*S:3efisiSBKaj* LT4HBC*M«-4 £ k W 
T-#4„ 

[00 13] (c) *2£OilS (02) 
ZtlZ'tim^h A , - A ncT^fe 5r^-T ^ mt<V/£M 

1 1 i — l In5:i5tt4. 3teiM^XrAc7)Sffl^fr, 
^ab^gPl 2iitiJ^&*©JffligPl 3 a<?MW«fc:J: O^Sc 
<r>?mfrb%^&%<no%jftfe<nftZ^m&3 otc 

WfiWvHzKi-tz-SH ^>^m\HLX^&kWSkl 00 
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afcmj^W^#5«fc^h£fcofc*-f S v7\,z% 

teimizmj} lx v^jwtoa* i o«fl*s*£s»r 

ffllgff 1 3 aOfflflHC i 9 . 1S^3tjiS 1 1 j~ 1 1 n*»<5> 

Harr***>3%. «aa*«iajff4 0fc:j:o«tajsa 
tfctrr*. *««/jNsaHi»i 3b{4*eay»teai* 

3 a{CiWar$-.& . ttjjmkfflW& 1 3 ai*4$£J3ttSt& 

BWBeaB»«<o*ia«*fc:*#uf . &t>%.mm® 1 3 
aoMfitcj: oaeas^asi 2\i.mms&3 o^&jj-rz 

[0015] feUbfc J: 0 , tt«O!!&**ft0»IIGS£Jfl 

blZ&V±cD®m%<mg:&mr ) ^z_2 > - t tf- c z^ m 

[00 16] (d ) m3C0iSa (03) 

1 li~l In£f2tf6. yXfA^lffilM. fttt^ 
»1 2«ft;fj?fcft$iJ®)SBl 3 atfMWWfcJ: 

*^^-r^^c7) 3 t>jjr3e^***ga» 3 o tni<jcaj 

*LT*o»**SBfl:L, fiiS^««iajg|54 0(i^fi< 

>nc* s Lxxmmtiki ooaj*» 

1 3 a {CSiftrf 4 . ffi?>ifcft$«gp 1 3 a Ji» 

fisas^T-AtfawflfcRL-c* 3Kaj*sui 2{iai^j*ft 
4>aj^-ri.3ie<7)3^.. ^3Sjs^ttjgP4ocj:o^;±s$ 



flfgp 1 3 c 0$fJ{3fT\ ftfcfJ^gPl 2(±^-^3feSr±m-f- 
[0017] yXxA«ffl4HCi&Mifcl|}$ajgB4 Oti 

Jgtfrb. (i) *#ffc«7)^»;frfa.&i/<2) 8*4HK 

fo&tf±m^n&&tm&£Mm%e>*mzis7 h l 

ffilffl 3a(Cji»-r4. £<0tSJRs til*«ft®lffllSSl 3 
acD$)JW=i93friJ:*Jgn 2{i*g5MS53 0^m^-r-l. 

izx Dmzmmcowi.g;ttWMmzmm&<fto zttfx- 

[ o o 1 8 ] x, wttm*m%ffi&skt mmima 
&<7)$>ffimmzis7 h Lfcm. yeismmizta^-r^yt^ 

m)wm& com^mm zmh h \ < x-% mmsit 
&m±-t&ztifi?*&. x. %.mwm$. 

mthztiizjiVtfonwm^m&zmmLkzttf 
x*. m^msfeffiikx-zh. mmtz. ymvm&t. m 
m^bmmftm^nftzmBfizftmmiziiijjL. o 
^x\ wtm^nftmm^nftiittz&iktzzt 
iz&vft<F>mwj<m&*mmz.hzbtfx*. 

imZWjskX^h. X, m#*k*-^-3t<0flKft*S 

inai-r-s i t tz x o me Lfc«*«ofs-9BiT«*-r * t 

X, *-?X&2mzL, ±m^tb2 

^n*-?mzztL?ti&£i\zft^mLtfummz 
tmthz biz* 9*a%ftj^&*is&««5B£«ttu 

i bx-±m*mo®w&Mt:tkiii Lx&s^zmwz 

cr>njttttftgcDmMz®iz±-?-t&'jmtf%< . s> 

[0019] ( e ) ^4 ^MS ( *«3»3a«*5«C«JC 
WI6(ci-4 ) 

(1) ASttJlttmu. Uti&titX-ZJOl'Xifh 
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(2) fa*£*a»i45ee*<^-.xA>' 

sub*. «ai*iifc«a»*<wt&3eeiffl»t=ai*-«- 
s. 

(4) ^iuro£&attt=#tt#5#&H 

*4^4«^»»*4MME*««k/hi:'Sr4«ftA«inS 
ftjSSE^ai^fcAtJ-rS^iO^^Aiiinfc^S «t 

[0020] 1*«JSI»»)S4«WO*tt{±. NRZSHtfr 
D^ffl^T'Ji 2 O£0 1 -7 ^co^SP^$r^ai-r & £ fc 

[002 1] (f )S5^Sl(M#i) 
[0022] 

[*Dl4>3«ttf>»JR] (A) *m&Wk 

(a) zswymnmrn 



ffl 

j%K}W-DBR^--f TW j . 1994^«Tffifg5ift^^$ICW 
AASC-2-2)-^Sl^c03feJifi i-XTJxX'&mZ tiX V ^ 

£ 1^ — r * wm^x m^z. 

stiffen mm. *4Hft»ft> #iwarc, ift«swb&* 

[0023] (d> m.m%.m**tiix\ &Ba&w<'hi*^ 

(e> wam&vxmx'. m^it^^^m^nmm 
m 

m § ftfc&jgKfcgKft «, sat ^ft* 3fcS*» £«± 

[0024] (f ) esss«*5*»-c. jft^s-fbs*** 
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[ o o 2 5 ] (g) %M®wm 

04 izmjmmSOkmX'COmttmfeg: A , =1552nm£«?tl b 

dD/dA=0.07 (ps/nmVkm) (1) 

D=0.07(A-A0) (ps/nmAm) (2) 

S4»(c(2)^*1!MH-*fc)BiT D « 
T D =O.07/2X(A-A0) 2 + a 
=0.035(A-AO) 2 (ps/km) (3) 

[0026] (3>5t j: o . wemmiimmLSkk^ 

WtUc2i):ft^L, A 0 = A 1 O^tc{i:2»:ft 
t*BClfcfc9» Ao = A 2 tf5*&(Ctt2<JCft«BC2K«r4. 
2i)afl|«l<0«li5tt^«>, *MHft«*A,tfAl(=1552n 
m)A»4> A 2(=1553. 6nm) }j[tn/^|j; LT (BCl^BC 
2). A 0 a*T£AlfcA2<?Dif4>ifcd* < A 0 = (A1+A2) 

< * o . a s^r«pa3feWRia^E^± t 

Srv*. Al, A2fiP«-rs 2o<D5tjgE*^H^-rS 
3fo*>«*"C* 4 . HHC . ^gBftigifcft £ A n. , , An. 

ifcftHPiA a t -r *uf . ftmzmmt & t § ov^ftik 

ftA 0 {± 

A 0 = An. 1 +AA/2 (A 0 >An. 1 ) 
= An-AA/2 (A 0 <An) 
A A = | An., — An I 

Ai3^6i.6ni<infe*ftA2fc:3Efl:Lfci§fc:tB**«oiR 
ft* A A2^W#tixtf . ^ftw#M^<oe#as 

(±114 «t 04.5psfc^r^ . f5M3SS40Gb/s(lb'-y h=25 P 
[ 0 0 2 7 ] (h) 3e^#^tCfc»t&(i#iSiffi6± 

ae€siy»fc:as*-r *««*<o»«^ a i*» a> a zmd**. 

A A (nm) = D (ps/nm)/0.07(ps/nm 2 

fc * o . (4) ^ j: o fflm&smzmz?* h . 

C 0 0 3 0 ] ( B ) SlSfi^J 
( a ) »»0^£^4&SMkD«£ 

(a-i) ^mmm>w,\mmm 
com i sotMHMtBrrft o . i o j±3ft*fi^ 2 0 oat 

XML 3 0 t±7tfsMSST* 4 . £3H3«K 1 0 tCfc V * 
T. 1 la t ~l lanfcij£ft (A,— An) 

4 i i bi~i i KtAt&£mms—fzw£ft& 
mm. 1 2att#3Ki8w»^«flt-r4**ai*'t4ru 

-f^?&&&f&7-(AWG: Arrayed Waveguide Grating) T*S> 
4. TWaWfeRtfrP(AWG) 1 2 ali^4Mft»fc LTfO 



0 »i 4 #aw>8MJI0ra 0 , (a) \&%mW$s<r>U 
j£tc LooftiKSrW OWiL&mi 03&£«#:£fft. (b) 

imm^zm^xxmm^iiiJj-t&xMimm^z- 
4. 

[ 0 0 2 8 ] m 6 Mai 1 nxMtywxmzts wh&ym 

WWW<oaEA«S6M»KWHT*&. &ftAl<o»&* 
«3eUTV^*«IB(T0)K*JV>T. i£ftA2<7)«)2^c7) 
aA«^2:^ < 7tCjDi.T5%7t$-*-rv^<(Tl)„ -TOi: 

JftfcifcftAl, A2«W3teaDl.D203K3ftK«W3& t — 
^(C^r4 J: 3 fciftft A l<03OSa)l<D3E3£££lStf>4 . U 

a. m&k2nft®M<D%*&%.zmm-?htm^ &ft 

Alc03t®DlO3t^JKSr«M-f4^hCJ;9. A1-A2 
^^ft«]#*r(l^jI8lf=5r< ; rri.-?.(T2)„ X, S52W 

3r;b*>, 05{b)(;^tJ:5(:. «ftA103ft!S£3Bl:L 

T\ «ftA'lo***«3KS-er6.' *^43fci®«J#T 
l±. IkJtAl. A1+A2. A.20mmt&l:2:UZ&&. % 

zx\ tmm&nyj >zmwLxiiiji%smff~mz 

3:4 X 0 izy 4- HA'7 9Um-fh. 

[0029] (h) xmmzfc&mk 

Ml {±1552nm*r*^»fti: Ltl k S BS«7tel!gO« 
^cjSftrai® (A A = A n-1- An) t ^Ucffilffifi»S(=^Stffl 
D)tfOM^S:^LT^-i>. ^jUS*>*±#-r2>J3i:v^-r 

^fc-S. e3IH®i50k«T*4MBt»ftAo=1552Mi. 7r 
■i rt<r>7M$tffl>. 07( P s/nm 2 /km) fc k , fr^MHSSb 
fi D (ps/nm) (C^-T 4 ^jlS^aftftlBIPS A A (nm) (± (2) 5^ 

/km) -50 (km) (4) 

yt£-&mLx&.&2>m±kLxiiijj-r&tmz. mans 
^ft^»3KSr 7<jj-rtnm%mtz#m tx&mmiz 

ttl^-f-S. ^t. T^-f^®SIS^(AWG) 12a^ 
[003 1 ] 1 2b(iTWSKft»«^(AHG) 

^43tt*40Gb/s<^^*y/*7saiw-**raaEBHi 

T\ PIJ^JJ*. Li NbOa V -y \>y x y yWgffi&fo •!> V E 
A (E 1 ectro Absorpti on) (^©lO^^ISS) T* 

1 3ttiii*«ftiw«wrc*'j. rmnjsami 1 

b, ~l 1 bn$rLT^JC-r-S.^#:L— fSSbtS*, 
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[0032] (a-2) MSM(11S<0S2iaSWl 

trru'-f»aa»tH t (Awc) 1 2a^otx^-*r 
7i2c z&mi- hsxh k> . fflw)SJ»<o«ifiatf«if(: 

M» 1 HMffli 4 ofc<|Il tT'&4 . 
[0033] (a-3) 3&*fi*g<OSj53»fc#J 
HI 0 ( a ) , ( b ) liim.<D%Mt LXtmftU-y* 

£ffi£tz^im(r)&3mmmffif&m~eh*), 08, 0 

9fcH-»#(C«H-^S:ftL"0^4. BIO (a) 
fcfcvvf. 08<O3ftifI«lfc#i&4jS{i. #*te^~!f 
t UTSaWSrtiSfflP'— «f (MI-DFB-LD) llc-llc 

n z&m l , ^a^ps 1 2 b mm l^jst* 4 . x 

1 lant^p^l lci'-llcn' i> <?)T 

&4. X. HI 0 (b) fcisvvc, 09<O?tt£ff1&i:#| 
3r4jStt» tf t Lxmmftmmis— T(MI- 

DFB-LD) 1 1 c,~l 1 cnfcttfflU ftmm&l 2b 

[0034] (a-4) 3BMfl«^4||SfiCT 
011 {4«RO*ai: LT¥**TW U-ifSrfll ifc 

^Mmm<^m4mm^mmmx'h*) . msnmimmm 

LT^mwitl'— <f<9ffcb9fc:¥#tisTl" f u 

—r 1 1 d &tm-r& Axh 4 . ci<?)SS4 suswe in 

(a-5) 3^@ffia&52gfc&|. 

01 2«*R*»te»i: LT¥*WfcTW I^-lTSr«ifc 

%&mmnm 5 is&ww j£0-e*> 0 . 0 9 <^as 2 n^j 

ifcOftiSii: LT^ffrl'-lfOftfcOte^ttTW U 
-if 1 1 d*flM-r4jjSrc*4. 

[0035] ( b > &m&&fm<7>®£e>ftfmm 
a®«* ^tJ*«) aware, afcRSE-fb* 

<^M!tfcJ:4&^fc£*i^4C:fca^£4. 013 

iMftlfL 2 0te3fc£fHiL 3 0U3tefisiS»-C*4. 3fc3* 
imi OiZii^X. 1 1,-1 lnte&ft (A,-An) 



1 2te&m&X'$>*) . TU-f £>4VMi 
X?-;$r7&kTl§j£t^ika*T'#4. 12bli^ 
j&Ssl 2*^{ti^-r4^2:40Gb/s(7)m-f-T'^->-/^7^ 

^ii2s£> 4 t Mi e Ams&mimAwm&m) xh 

4. 1 3fitt#&ft#jefl^T-£> t ?. imnxMi li~ 
j£ft?r^E-r4k?re$>4. 

[0036] ftSiifcft. m{f«#gRfcfta*f&6£ix4 

1 2{i|g^j!ij: 0tti^-r43t$rngp^ifflg§ 1 2 btcA* 
U 9\4B$afflil 2b(4A*3K^40Gb/scOfS^-C"^^/ 

mmco^mmxh o » » 1 sdtm t ra-aMJ-Kas-i? 
-^X'hhtiK 0 i 4 ic^-r i 3 t^+igit^^c 

t5SfflT"^4. 0*K 3 0 a-3 0 nti^Si^l. 3 1 
a. 3 1b. • • ■ tt«Wt»C**. ft. £lfte>»ffi0! 

x'\m*mm&>^*7frrifi&*WB&ii,z %>mmxt 

4. 

[0037] ( c ) KgttJbbMcjarr. awiSEfbP'hS 

f^-r4*«os^4^^jii»:3tej^icai^ lt«jS 

sasBKaj^jfi. 01 5{a«jB«ft*t5fe»-c> 
rnzft o ft&MisAT- M.com jsht* o.io te3B*fi 

2 0«7tSfi«. 3 0iiT05tgiMK. 4 0(i^{5 

ms&cowi&frmzttLximm£ti i mmiz%&%i£^ m 
mnx&) : 5o<i±o^ftins&. 5 1 a^ttt^is 

*$:3im-r4*«C^-^fi-fTiftgB. 5 2{a^-«Jtt-^ 
«^ftSI5T\ t-^^*SrttmLT3BMm«l OCA 

[00 38] 3BMftSl OtCfcV-i-C. lli — llnti^ 
ft (A, -An) Ofl^4«^3tJ®T'fcO. HitO# 

m#u-vbhWi*mi*TU4 u-vzm^xmfct 

4 i t 4.12 0 , T W ^iSSSlfi 

^ (AWG ) J> 4 V Mix * 75 k* Xffif&-? &Zk ifiX 
#4.12 b<i^S 1 2*»4>{U:frf 4ft5-40Gb/s<Dfi 
#-C*^/*73aW-r4naOT». 1 3(il±l^aft©J 
PSBT'ftO. WSE<03K»1 li~l ln^^TfeS-ti:. ^ix 

izx v%&imiziiijj-rzft(?)wz&z93£?&bmz. 

Sr3fcf£^S(-tB^^-ti:4i»OT'$)4. ^^-^gP4 0 
«u 3«£^S83 0(;tii^$ix43t<7)aft* ? 7tfEillSSW« 
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■S>ifr£. H>iie^JSWi4OGhzT-S)^»(07 6, 07 7 
#B3) . ^Wi^-9 ^4 OlZii^X. 4 0 aliftfcim 

< )V9 (bpf) .40c \m^mm.mt. 

[0039] «jg^^'gent-^< . *jagflaWi-tt h 

fflUi&BU. !ii:ffift£«j?paiSl 3«Brseon«aiBHlT*Jt 
Ml li~l ln^m^^-Ti.. iincto. MSI 

ji^i-as^iis 12b tc \-n l . ^s^ias 1 2 b un 

S9IU-C*fiKaH»3 0fc:aj*-r4. #»rt:-?S54 014 

«/hK4-3fe^-f S^fcttffiU tffifc^-^fl-^fi 
ass i tASj-r*. ^st^-^fi^ii(ia55 mis^ 

St^-^fi-^«a55 2(4^^^* (94 syr?- 

9) *»ajtTffi*a«fW«»l 3lzAJrt&. tiJ^Jife 
AHffffil 3liW^^j£#&£#S/Nc&^*:M 
5 y ^'(C3WejMS§ 3 0 tcttJ^I LT V «5 

[0 04 0] *LT. ^fAiffl+. tuAitJiaimi 

5MW«HWHT*9» #K*=5'«<BaflW5 1 (0 
15) OHMfifcHUTV^. H+. 5 5aliMS. 5 
5btt«SVf y^7!-X (H9X«tf) . 5 5cli-g- 
J&S. 55<H42ifiaT*&. tI^fy^7i-X5 5 

-*SP5 5bi4. iHR i E-^*4 0O»ii4 0dK 
A*Lfc*-*IS* (94 £JR9&^. 

Ififfi55c. i*fI«S5 5d5rtf-LT±9ftfcj*S&5 0 
fciMtfJ-rS. J3UbJ:9. «3M V^7x-XgP5 5 b& 
tfMS 5 5c. 3*^11 5 5 d (D^thfflfoZ* 0 0 1 

[oo4i]0i7{40i5 <Dmm\<ry$mmx'&> o . 

3Kf55HSS 3 0 J&^^-iSCv-^^;^— K7r-( A(SMF)<7) 
fc^fcfewt, ®^ii«i«S5 6SrfflV^TJ5{a'100%* 
tt^LfcaKfiSS^X-T^lcHl 5<0#ijtfffltj££3Sffl 



nut. ffi£ttfmm&te. mmm. ^mm. *mmMz 
[ o o 4 2 ] 0 1 8ii«a»«a«*»rc\ 

33tefsiM^XxAcoSiJ^S6^J««0TS>O. 015?) 

HEttMhA^ftAtt. (1) ##J®1 1,-1 1 nn&mz 
KilBttt h %Mm%6 (ATT) 1 4,-1 4n£l£f1\ 4HK 

2fcA*LTV*4.A. (2) 
1 1,-1 ln*8BW&3Kl/0*SjSL (3) tfl^^ffll 

ssi 3WM&aomm\ 4,~i 4r&*v/*y® 

[0043] ^XfAlfflSjftf. 3$mi 1,-1 In 
*&3£r%>tmz^ ^MSSl 4,-14nS:^yLT 

1 3 {iBrffiOBSHPPSTMfiaS 1 1 1 - 1 1 ntcStjef* 
51£««S1 4,-1 4n&«#C11^7L < lffltf) 

ffefi^-y) . msi 2izmix^mi l,— 

0. MSI 2{4#7KiS3& i 4>^-tS^S^*A 1 ~ 
Ano**«*fc:WaSt3l» 1 2 b tcA^L. jl^SSI 
SI 2b{±»5r4»«A 1 — AnOA*3t*40Gb/s<?)<«^ 

r*v/*7»fiLT3ieeas»3 0K:tij*-r*. 

-^gP4 OfiSfi^-xyN'^F^^^ h;l^fi^-if^40GH 

-^ft^-i*fia5 5 i\m.9A $>?7 ! -9£m<mm'^ 

[ 0 0 4 4 ] Z LX . yXfAH'f. til:ft}&*$WgB 
1 3(4S*4M^ft*^-4**«*-r43teafc«JW- 

O^EB^-fS. CC7)^S. 3KfSiK3 0c7)jS«^ittc« 

Sdfc^T^S. 01 9««a««ji(«*jare-, ifcK^-ffc 
01 5<oaa»«f:»*sjat4. (i) ^tsi 2tftmz 

PS 1 2 b <?)Hfc:a* ^7 ^;^15 
fUt*«<?5*«*iBSaa5*-*-44iiS» (2) #3t»l 1, 
-1 ln^«H*»*UTV^jfii. (3) MSI 2#4Hfc 
Ml 1,-1 ln^^^-TSR^&^Ai-AnOTt^ 
ML-T^«^7<;^15fc:A^LTV^S^t. (4) tB 

***§oflwsi 3<?5iw«rcifts«rR7 ^ )V9 1 5*^ta 
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[0045] i20 {±a^nT^7 4 ;l/?<5D«j£0T'£> 
0. 1 5a(iLiNb03 (=.*~7mVJ-*/J>.)%i?cr>mg&£ 

•TJt'fLfl:® (Interdigital Tansducer; IDT) . 1 5 cl£T 

iffiaScic ± -> xsmmmzmt* x o izmmztism? ? 

•y K, 1 5 d , 1 5 e «3IM4*lffi$ (Surface Acoustic 
Wave:SAW)S:CRIR-r-?.©iR*. 1 5 f , 15 gtiTi&gC 
Hi 9&&Ztlte%mm&. 1 5 h . 1 5 i (±«^*e« 

#«f^s*4fc«><o3as»flBet-A^ru < p 

olarization Beam Spl i tter : PBS) X\ 2 ^^H^^felS 
SrS^fc'fll JSC* -? T v ^4 . 1 5 j (i-f fifttt^ 1 5 b 
(C 17D~180MHz<O*JS««-9-Sr EpjQ-f 4i§JS «fS<Ht-§- 

°nH6$-e-4$&si*%4. £C9*:#>. A^fiotai^wc 

fi^t'-Axr'J 7^15h, 1 5 i £t£(tT«3fcfrgt 
-T4 i 4: «k 9 »ME*7 yu* 4 . Hi. 

tiLm^mmtizm ttzm^mm^m^ mm lx 

[0046] 02 l{ijS^^7-f;P^<0^j.— —V? 

*mzm-n>cr>x\ mmimmmm^ommi.. mmit 

T»Sltfcfi#«<iS:->TV>4. fic-sT. 019»aj*» 
JliMffllgB 1 3<«WWC«»««##-¥« 1 5 j j&^ifcfc . 

0. ^ 1 5(£A^3t^£ft4#ifcft<9 

3tm lj—l InSrfBfcU 2 iZtiUX&ftM 

1 1 1 — 1 ln*»fef^f SS'Sri.ftSAi— AiK03t*-& 

!ii*lS£*$iJfflJg|S 1 3 {4**TiraE7 4fr?15 S-SHJ19 LT 
B«eco«*BllBBitr»ft A , ~ A n<3X£J||#(cftffi£9igt 
1 2 b fe*Jrf4 . ftSSM 1 2 b{±A* Ufc*fc4 
jfcftA j —A n(7)7feS:40Gb/si7)ft-f--r-5f>'/4-7^P LX 
3tfS^»3 0fcaj^f 4. 

[0 04 7] *» J E-^*4 Oliffi^-^^HAI 
? h^ft-^4'cO40GHz^^«* 1 *S/J^-^-5^^'f 5 V 

ttffii 3tA*"T4. aj*»«w«aii 3{i^^ia^sc 



tms^^feie 3 o eswj-r 4 i a tc«s»rae7 

[ 0 0 4 8 ] ( d ) *a*ft#**rc\ »*3Efl#:*S 

®^E^v'X7 i AoafflB?^assc<7)^js*^ite-r4^ 
*s*^4*asb^^<?Mt**giSBKaj*'r4. x. 

fcK*$HK**£*tai-CS 4 «t 3 K U WMPSHfctc «fc 
9 »^ika*^R3»a( k IWfc^<o«t»ISK««tcSHfc Ltz 

T5K©JW(c{B*i-43t«)««?&3Qg-r4. 3H3te»fc» 
«31«<0+IS»*T»**flJ 0»i ft i k K J: 9 . JJW 

$r^<-Tii:^T'^4. 

[ o o 4 9 ] 02 2tt«»ftft*»*»rr, ttjBWb^ 

tic h 1^9 > xtcJt^T A# v^fc4M»*lMW-4*eiS 
ttH— «^^#LTV^4. M^r4^{i. (1) i'AfAI 

ffl^tcfcv^T. mmmzta^-thtft^M^^fi-^ 

(2) #7t«(0IJ^{±'^*U-if) 1 l!~l InfcA 
TClUgS (SIHUBHMaK) 1 6i— 1 6nftR»t. * 

1 7fciMt. 3l£^S»(cm*bT^4**«*-t43l6ai[. 

4. m2 2<nmm\x\±. mmns oeMtomt&w 

A A /2 ( A A {i3fcigjfe«SPS) jBMfc L fc fc & . 
A/2^L^^ k Sr^ajT'§= 4 i 3 fcrfftfciMC. 3t& 

i*K3 o(ca}^43K««[*s-± a A/aa±swks** 

£«* i '$>4. ¥«flc^— !f 1 1 1 — 1 lnttfflH&gCJ: 
~+A' (fflLA' >AA/2) nffl&X&tet&ZolZ 

[0 0 5 0] H2 3«ATCHI»<?MWftO. lllif 
Jik LX<7)¥mfrU-V (LD) , 16 alifSi^ 

btiLDf vr«is«s«iai-r4ftttiffiec»tt**f-4 

•9--5X^SrlR^-r4^'y^-^T*4. 16d, 
16e{±®til. 16f . 16g(±PNP, NPN^h^y^'X 
*\ 1 6hl43>;^- ^T'S>4. 3^<l/-^OKS 
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WffcMtf-- 5 x * bWGLX'KE. LtzMK ( L DfflJKfc: 
[0051] ¥3Mei^~ f l l £tiUEft<flE^fc . -r- 5 

X* 1 6bCOgt5t^*iiJaLT«EVt*^/ht. Vt<Vr 
efb%K). ziys-ii*—? i 6 he^ffi^jWEtc&l,. 
tim. h^^'X^l 6 f a**?. h5yy'X^16g 

yN-. yt }r_^rt$-jD^L. LDi&g*<l#tl,. LDCDig 

*«*Bi!U vt>Vreffc$r9, ay^i 6 gcoftjj 
1 6 LT^/Uf-xX-?S:^t-^* 

[0052] *m**5l&T!kj8EfeP#tt hU^y 

*»*S9«* l 3 {iEFrS<7)B?f^^^T'«-^M 11,-1 
1 nfcfGWS*-*-* . £*U= J: 0 „ 1 2 ttttfto 

1 2 b fcA^l L , *ta(£N*S 1 2 b teHS: h 
A , ~~ A n<?) * 40Gb/s«Ofi-^T-^ LX^tiiM^ 3 

5 >-^^^tliLT*«t^-^fi-^Mfigl5 5 1 IzAJl-t 

&^mt&ft&m.tf&'Hztc-?tz?4 s ^Msi* 

K3 Ofcifi* UT^fc3t<0««Ai J: "5 A, 
T£> 6 k MM?" S (024 jjUMMB ) . 

[0053] *lt, i/xfAiffl-t', UAttJmam 

«0ATCEI»^W»UT*«<0iaK*^Raf^6. 

aumtamwati 7i««-jei«wc»*-*iMBT 



#*O40GHzj£#3£jg**S/M;:&o*;;$M § 

1 3 tiSfl l * -r $ y rizts tt & K££i£(c 

*-?V*T. f&SSJg - ttJBBM-f-^ (0^-thn £ 
«HLT*e3S»3 0fc:ai*LTV^3IW>iftdSA' 
ft, RjftSiO^MHRftjtSrKWd-t*. owe. tB^J^ 

JfeWteaffiftJWWAA (=A 2 -A 1 ) C7)^ (=AA/2= 
(A,-A,)/2)tfftt£ftUb;*f-x<y?U AA/2J31T 
■CfcitfT. »fl)0f^Jff^^. L*»U 02 4 

[0054] JiLLT'Ji. 1 Otf>ft»>Mn£«3fcf 
m^tc^ffl Lfc*^(cov ^TBffiB L^*>", 02 5 tc^-T 
<t d tz%M 1 1 1 ~ 1 1 n t 1 2 tf>IBfc:3fc**Sl4 
i~l 4n*«i, &eM*1W9&tL. Bfjeo*S»» 
<0***7-t4i kfc: J: "9KJi»»K:JEtfc3!aB*»is><?5 

X. 02 6 fc^f J: 3 Kttft»F3E7 -f ^ 1 5 . 

*t-^^$r ftftimiziiijrt&mimiz&mmT'Z & . 
[0055] ( e ) mmm&#£fBv % wtBdM&tt 

# 6 j: a <s>i^$L\nz x *) 9fimk&tf&mk 

[0056] 02 7ii±m^tb^-^^m^xm^WL 
m&<v^itfoRzfm#m&&m?mb mism*)* 
m^Miz^iLtz^ b sr&tttt hmm&mx'bz. m 
£kb*-?&.m&m{4(Kitzfm)e>mmm2 nz^t 

cob &9ftKtfft<Nc3r*. ^SjMS&co^^SA^'A 
0. W^O^jgiDai^-rsifi^to^^Ai. K« 
^*^ai^-ri» ; &-^^co^*^A2^k#, 

^X^^%je«M«{i02 7(a) O-jSaHfrCS^r 

ittttotfci), ife*Aifc:tj»t**=.^ja4MI*JiP 
( A 1 ) 1, A 2 IC fcft 4 ^ ^ 9 Wfmmi& ( A 2) ITS) 

*. frfrhm&fr^mttmLm^WLmtiz^m-thb 



(&7) )00-236299 (P2000-2 3SII8 



(A=A ' h »J* ■ *-*jfc#3fiK*>HKMiH2 7 
(a) (^WRT3rrWttt:»-fh-r4. <1<D*:#>, ?fcf|A 
Hcfctf4^-:?Jfcfr3$J£{iP(Al)2. *«A2(Cti*t4 
^-?j£#3ig£iiP(A2)2i:ft4. -fft;b*>. *#SJE?& 

a a vxmam tssw-s t ±©^#*£< a d - 

[ 0 0 5 7 ] -3k H 2 7 < b ) <0-jiS«»T^-«« 
#»£>(A=A0), »»flka*3Wffl»ftOI!lfc:SaW-4 fc ( A = 
A1K «ft ■ =E-^jfi4HME»tt{4BI2 7(b) <o^K 

: E-^^A(A2)^-^^3SS* 5 «!nrrS. JjLh 
J: 9. ±fi^£**(Al)t^-^^^(A2)^fc(t4 
*-^lfi4«§US(40GHzjS»)<OJ««*l*lJ: 

V^ttttftfit^fi^lfittA A lfc-t ^ :?3ftfcf| A 2C0 +ra 

(«*aRi:»S8ie»<o+iaaftft) tawkUfck*, 

* Jft4HMb6Hjt L < ft 4 . »»ttitt»ft A 1 , A 2iz& 
W6*-*iS4MI«jWSL< ft-?rt:£ fc £1$tB-f4 i t 

±«^*<0«[«AUaT*4^J4JJUifc:ft#U/, -f^mr 
ttT±S-9XttK ( A 1) fc * - *3ftfcS ( A 2) t,z& ft 4 * 

[0058102 8t±*g[«[ft*«*»T\ ftBSgftjWJ- 

at 7 y^tjt^r^^ i ^m&iz-frmim-t 4 mm 
Am. 3Oi±T03teHiB. 4 1 izzmmtz mm-fi 

W&^Z&m 1 4 )V? . 4 2(i^-^^€:a3S-r 

- * g& 4 o t m-nmnLtt lx v 

[0059] ttJHMHFE-^aU 3J4»ftAl<0±«-9 
3l£fc:**;ft.440GHzjSa-£^* LTtt*-*jft»§ME 
fcSfcfiU M^-ft : e-^SP4 4(i^«A2 OADO 

#5ME*Ui:fr*-4. 4 5tt4Mfc»fllMfflr?&r). 
#«5rt^g&4 3~4 43&»feA*-*-* : E-^J«^5ft*(C 

JMU ^iJfe«^*0'V^T«-^-<;^4 1-42^ 
*R5©M». 3^W»H»*fT3 5 0(i± 



[00 6 0] ftgfl&l OttSWC, ll,~lln(±ft 

zzttfX'Zh. 1 2te-&m.$§rX'h9. Tv^mmfe 
=f- (awg ) h 4 v ^ix ? r 5 ft fc'-df j£f 4 i k 

#4.1 2 b 1 2#><bait|-f 43fc£40Gb/s<7){I 

^-x-*>/*y$mtz>nmm&. 1 3«:a«j*£w 

{SMSSlctiitJL. . ^-*3fc£±e^Hc-£jftL 

T7tfS^SS(=ai7J-r4i>^T'$>4. *Biiftfi3fi*5iyaiTJft 

SfflMit&H5^jS^^*^^t5c : &-^4 31CA7J-T 

3\mfe<n^mmx'&ymi ii~i i n^ii^^Bt-r 

4. 2{±ajR<0=g-5tiH*^^-r 
4Mft4fe«A 1 ~An<7)^S:)i«<5:i'l-gP^iiSffl 2 b(CA 
7J t , n^3W» 12b { JSft 4 ifcfl A , - A n^A^ft 
Sr40Gb/s<om-fC^SSLT3KeiM»3 0tciatJ-T4. 

[oo6i] ^^-^^-^§54 ste&m^-^yv 
s^'^^aju. *ft*Mww»at4 5tA*-*-4. ^ft 

«qmni 3tAti-r4„ aj*»«w«»i 3tt*^^« 

^JS^'S/htft ^?-fS >-^'T'3tf5i*{?& 3 0 tctB7) 
LTV^3t^ftA^«^«««-Cft4i:BMW-*. * 
tT. »iM»»*A*tttf3te««ftAl. A2O0i?mtt 
l5r«*A^ifiV«*Al$-±fi-^Jft«kL, A2^^^- 
^3t^Ai:-r4. mf*. |2 9(07D-Kto-C-/Xf 

^TISA^b^ftM^^VX^lt^TA^ftiitJ. II 

, *^-ft»* A £ SSOftilSiSS Al, A 20 3 
»»*Afc:ifiV^«*Al*±«-*Jt»Sf:L. A2$-^- 
?3ftfcftfcLT, 02 9c7)7D-(^-,T^XxA2ffl 

[0062] •/AfAlfflCiLt, ^ni««$IJ»a54 
5 (iff 1 C7)3t7 <W4 1 C04>^«k LT±fI-^tW 
^Al$rfg^L, ^203t7-fy^4 2CD4"i:«ftt 
LT^r-^^iSft A 2£tS5£-r4 (Af y710 

1 ) . ftjj&mm&i 3iz3Lm^ytcr>%MZ?m 

SS3 OOifcfBHifcfc** tTfeiM»tt* i fiiitcft4jS[^3K 
SriiJ* LT^iJcfflM-r 4 i i: ^'T'# 4 . X, yAfAl 

ffl*. uAmmmvi 3«jis:^^3ei®^^L. 
»*A2«o^-^ae*±fi^*fc:-&aw4 (Afvri 

02) . 
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[0063] #t*«{SSHJ8SSB4 5tt»«#»*-*ffl4 
3-4 4 a»&A3)-rS±«^*tt*< A 1) t *-*7ft£ 

ML«>fx7?tl. (Xf77l03) . 
ft36*+IBRftS4TSgfl:LT«:»-WUf» Xf»ri 0 2cr> 

WBUth Uf771 0 4, 105). JMMBHfcftA # 
***flKS»LTV^lHf, * l<?Wte7 4/1/^4 1 
t«fi*5/7M"C7^^firtt«fiA 1. A2#A 
£iofc:$Wri> (XT77106) . owe. ^SSrffl 

fltMMffi4 swaiaaiau ocoaj^isssipgci 3c± 

oftpF-fh. dtfOJ^^iO. aiAttJIMfPVl 3tii£ 
«. SlAl^S^ft'^tS (^T77107) . w 

[0064] ^#fj^R«fcR»::£3ft LT A 0< A 

<wt %ti\mmmmm4 5 «m 2%? 4 >u? a 
uam$ijffligB4 5«3ieiMsi«<oaj*»«iw«»i 3tc* 

« A 2i5D7tlS^fti> -5 T ifcft A 0<7)^- 

S «k 3 fBSrT 4 . JSfiL A 0< A < A l<0ttlffC4HK*l 

UjLT AOfc Al<0«fia«**t3&ftt<Uf, ^ttfffltfQ 
PS&4 1 (7)3fe7 </^4 1 0+'C4ft«Sr J- L 

-r ;u^gi*i^^AO, A WXh i. o azfimti 
UT77108) . OWt\ ttmS®MWgt45lift 

mmm^-nmrnm^ 1 3 t=±«#**»e«£fflift* 

fcj: 0 . i&bttftfMIHffi 1 3litt*A 1 <r)RmzMz.X 
tfcKA0tf«te«U>»3fcU ifc£A 1 <7)%MZ 

mftt& Uf7ri09) . JSLhfciO. TfctfJ&Wt 
4 £ =Sr < ±m^*?>»**««[ilHc Wi. &-<t #T 

[ 0 0 6 5 ] 03 Ott«tt«H(C£A4HIE^ik*««I0 

"CSBfli-r 4 1 , It 1 4 4 1 O^MfeSfc^ift* 

J:3t|»H-« (ffi^©^®) . owe, jfcftA l<03t 
illCjDxTiS^A 2c03feaS*>?|3fcU oW£\ }fcRA 1 
aXSfeifX-*-* (O-^D) . JSLhtc.fc'K ftWIWi 
&£ fc«r<±fll#*««ft*ft*»«K;-e»i*i 
T* 4 . 0 3 1 ttJS»««fc:±<g^*o«j|S:flJ 0 



flrT S fc . 1 ft? -f 4 l a*<fctt£*JBIfcJlM= 
y7M, ^y^itlWrttcjfcftAO, XWXhXolz 
fmth (®^®-*<3>) . oWt\ **A l<?»te«fc:Jn 
£TjfcSAO033fcjg&SfctU OWT, fcHA 1<0MSS 
SriH#*-4 (®-©) . m_Lfcr«k 0, yttf&QltlZZb 
=5: < £tt£fig£ttfF;L h Z t 

[0066] 03 2\iW.\%-7 4 )V5> 4 10)7 4 frf® 

AA. h/M§£ vtL. E3^iSS-^(four-wave m 

AA + r<W<3AA-r (5) 
fflL. AA > r 

^WKHSria^-rtttf. 03 2 (OW&TWtftfz&M 
($m&) fc«r&. (St, h/Hfir=lnin(fi^4 
OGb/sX3=120G~lnm)B#C07 4 )VfW&MX'fo&. 

[ o o 6 7 ] 03 3te*-fiftt±msm<7>m&mtm 

WW?:h& . 02 8<7)HSS«a|T'«±ffl;-f^i: ^-^^2: 
3o«OBWR3t«*»<?>«±-*-43l£i:LTKHBLfc (03 3 

(a) #B3) . *:-?yt<?)m&\m 

*-r4^(iir<, 03 3 (b) t^-r X o iziMsm 
&Ztt>X'£h. L*»L. u^W4. 02 7fmej 

[ 0 0 6 8 ] 03 4 «±m-^W>**3&»63t^«nfe« 

^fsiM^X7 i A^«0T\ 03 5 (^tK^Mksjras jec 
mmwmx'$>&. 0*. 1 oii^ifii. 2oj*#»a- 

3 0(iTOatgiMSI. 3 1 8 0ii3KfEiM 

*«m-rs^«*=^at, 5 0(i±07tfE3M 

m®. 5 2&ftfiSL*:-?m^&mt$x\ 
taLx^m{mi otcATi-rs. 

[0069] KMimi OlZ&^X. 1 l!~~l lnlijfc 
* ( Aj-A n ) <nW£hmL<r)ftM, 1 2tt^«», 

1 2biiy-hSB£p&. 1 3«ai**«iW»»"C*»). J5f 
JgtfHESl 1,-1 lnSrfBt^*. ^ixtcj: 

7)$-ti-4€WS>?>. ^ii^^^gpso^fcv^T. 8 1 
ti»*A«0#fc«£-r**mM|eP--Hr, 8 2{i^V^iH 
dcO^V^2:%*fe-ri»^^X^fegg. 8 3«-7-yy\>yx 
y^S^il§§5. 8 4 tt/ d cofflffl-? y ;\V x V? 
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mms^mmtgmsnz 2 v k <rmmm&% xh-tiK 
was. 8 5{i»*A±AA<o**«iaj-ri3ie«iaj». s 

4. 

[oo7o]?7A7x y-rwsmsks 3 (iitfssgsim 

BE V ic Tr— ^SER^fr o . 2tiMmb9J£2V x-C 

^m^o^ti l zx Y )wmm^±*>±.¥ r ) (035 

(a) ffXS» , £*>T#9 (03 5 (a) <7)<3>) 3S#-e 

S3JSI»8 3rM:« f-*-ey^<tfcjCa»)AAtfHMi 
«£EVinO«4HICJt0W-6. iOfcft. «BB«»^A 
*>±#9 (123 5 (a) CO®) iiW) (03 5 
(a) <0<3>) tT'^-V— tfy^AAtfO^Witt-^ 0 . 
3S£ Lit 2-0<^; W*f±**vPix A +AA t A — A A 
*>a$r4»*fc»o. 03 5 (b) {ZT^fWm^-th 



k Ltz ±*>±.tf 0 fflcO^VUXcoifcftS: A + A A 
(A : 3fc®<04M>ifcft ) » $L*>T& r )m<WVl'X<7)$ig : 
tA-AAfcSjgT&S. ifc. 03 5 (c) iZm^fWi 

2riEtH-4 4: . £*>T#9 H0V'C/louo&ft£ A -AA 
£^±* s 9 WO^VP-XCOifcllS: A +AA £f&gT'£ 

4. 

[0 07 1 ] tLhOidtClffi^^^U— r81tv 
•yA7i >"^M£U8S8 3*»t*«Sir^20CDM^/P 

eiM&o^vwxiapsfcjEas 0 a<i**£ t § w^d+Ad) . 

z\<DfK^*)^d^mm-r&ztizx<o^mm 
(wmmzieMt?>zttf*ji£iz%:&. m^^dim 



Ad(ps) =eSSB^ift«*MftD (ps/Wkm) fz;>*SB«L(km) AAc(nn) (6) 



( A A c : > VVX £— ? gfl#cO A A ) 

D ^flLUJT- § , ifcH^ftfc D *» €, * 

m%mwm<r>*f§imkizm L<%~>tzt% nmmtnyt 

[oo72]03 4<rmmmx'it^tmmizm^mm 
»tBSP8 6 fcRttfc**. 03 6 ct 3 

*ffi*8 6*j^««ii*t. SfiPJ±9jfcft<Oj| : 5r4 2 
4.02 8<^|lit«{4*»fl:*aR<!0**«3e-*-43KiS<t 

-r4iMft$£<sffi-f 4 ^ 1 1 -cfc 4 . H3 7j±*»*»** 

*gS£fflV^}ij£0T*;& , 9. 3ft®l li~l lnfc^ifc 
SI 2<73gtctfctt&i7.fc3fc$£JSSl 4!~1 Ar&^y-f 

&zti,z£K), Ltzmm&izte tti%Mtp $> cox. 

£ftf5jMg&3 0Ca}7JT'£.l>. got, ±fl-§^^^t 

L><vyt£^&LXftfcimt,Zii!,j3-t&Zt<,Z£r). 02 
4Cli:**Tc*4. 

[ 0 0 7 3 ] X, £3fc***l5»3fcLTii* . ifcK^ 

^7 4 )V9 Sr JBV (£0T*J> 0 . -£«S 1 2 tfDftRK 
IS(t^2o<7)^*-5I^7 1 5 ' , 15" ZiYLX 

£-$-4.1i:a*T#4. 

[0074] 3 KRSLfcft* 



zz.x\ ea-T6 2oo*e#(±e-9*. *-^) 

4MR ; 6-^<0lt**|fil±'r4ii:**T&4. 03 9JS± 

mmcnm&mx'h 0.02 sermmmt m-^um 

n LTfc 0 . M=5r4^(i3tjMm« 1 0W«t 
&*. 3BSffi«l Olcfcv^T. 1 li~l lnJijSft (A 
,~A n ) *>*5r4*Rtf»teS (¥«fl£U— 

ri^-f^-if), i2«^«». i2buj^assaH» % 
1 3(itti^*ft$ijffligpT'$)0. visXT&mmtzmm 

-^^ra<^W^?ril3S$-y-4$(J«S:^d, 1 8i~ 1 8n 
<i««W»»"C, ffi**«*(«l»13*»^»^tcfi6*> 

CO. 1 9 a-1 9 btt(H««JB*fi*rt-&«««»7T 

[0075] tfc^JfcfiaHJeilSPl Stiifl^i:^^^* 

co«iS*qt3S-T4 j: o izmm.L. zti$>3t*Mmm7 

a-^-jgSl 2->M&Lffi$7T4rtl 9b-» 
iWBSSIHI 12b^ LT3«SMSS^^fcti-r 4 . 
«XLTV^4fc»» b'-b*^t-r^^«t^^^-fO 
«JK^(6J±T'S , ^KjmiOkmiOMEEJBfsjM^XxA 
t-^T*)4. 

[007 6] ujje^mmmLimgmmt 

4 US 



02 7ti. a«icsrt-*w«ja»»iS4mK ! t*tt*2<>: 
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a 1 t a 2*>4»ra* 

*«6fl:Lfci t Sr. &HA ltefc»t*1fceffl»ftj£# 

il*«*«NRZ3aW5r*c«, 40GHzjjtfHMmfibF*fltt 
feElfctt LT -fc-fe j Hf fr gfrV > . ^cofctf). 

frAsj.t^^jeawtAstfc-rfur, 2 

o<0»*4»it»t^»U-C fcH4 0(c) tc^-T J: -3 fc. 
jfcft A Sl , A iZtS If h * - 9 ftdMft JKI ( A s, ) . I ( A s 2 ) 
filfL fcSJfcSrJSo. M£l£. NRZ DSFlOOkm 

ffiSa. 3Kata*IBPB*«3.2nii ( = As,-As! ) <7>i:§ 
%~^j£^SIflUi:I(Asi) : I(As,)«o^9>-^=-0. 
7<7>4t£. l:l.6b%&. fcfc'U aJ^*-9=*0.1X' 
htHi. I (As,) : I(As 2 ) = 1.6:lfc^ri»„ Zcr>£o 
tz . ffigfl S^A^HfeKWtt^ 2 aa&*fc:ifflKT£ 

auutKAs,) : n\s 2 )i:mnvy h-cntnLx 
wt& a si , a s 2 iztziVh * -9m<^wmm^^!m l . 

SMtifcKAs,) : KAs2)3&*»g2R^ftKitfc*L<=St-> 
fcifcfcttifr*-*. ^L<^(f. «^-MjRS*{i(As 2 + 
A Sl ) /2T&»)» ^L<^r-?itB$^-C-^-^^^±« 

[ 0 0 7 7 ] M4 0 ( a ) ttffl*tiSEl$l3ltt& ( b ) 
4 WttT'$> 0 , 3feM**raPBAs 2 - A 
Site. As x — As 2 csoffiHTVN°V-^;PT- 4 1 dBOT 

t tch x o \,z&fe-rz>#mtfh& . 04 1 ^mmmiz 

^■KttH— «F#*#LTV^S. *3r&j£li. (1) atasi 
li~l lnfc-£gE§gl 20Elfc:#i3»HSl 4i~l 4n£ 

ISl2b LT^*® 3 0 {=tttAT« & J: 3 t 
(2) ^^85ct-^-4 3, 4 4<0ff§j££BJ?^L 
fc/SL (3) 3^ft« 2 0 T^fcRi: & t" 7hl/-h KH 
ffl L3t40GHzm^-Sr5^-rS40GHzft^^a54 6 £ttflD 

[0 0 78] 316*^1 4i~14n£»Wt£i:fc:J: 

£*)±m*Htt, ^-fxnm&zmmzx-iffiMmM 

W*-t&Zt&X'£&. SIMt-?S4 3, 44 

(i. *eau»3 036»4»4«sufc**«»«#tcsiaftr4 

*h^^-K^S3^4 3 a, 4 4 a, IfSgJISgIS: 
(40GHz) £ «M>«»R h~$h>^sYnx? 1>V9 (BPF) 4 
3b, 44b. 7>r4 3c, 44c. #^Jf«3SA^ 
<40GHzjfcfr)<^*7-£fcaft4>^Hftaj*4 3 d , 



4 4d#LTVv&. 40GHzfI^?kfcg84 6(2. 

**HJ*f **ttft^-«4 6a. 
&3K*««fi-tt3a«-r i * h *W *- K«¥*>536»4 
6 b . 40GHz£ >t»bm%t&k -fh^V i)\/9 (BP 

F)4 6c$r*LTV^„ 

[ o o 7 9 ] H4 2izisATJ±Mmmthm<v%i&tt®.m 
mum iwm&) <v?u-xhh» ^x^msmnh 

M. ftTM 1 3 <i3fc$£3E& 1 4 , - 1 4 n $JS# 

izmmtZ. X. #8*ffi«$iJffl]gB4 5{iS§aSi:f4Sft$ 
•£3:#£>?fc7-r/l^4 l<9»*£fflWU A«7— 
^<-^4 3 dO^ffiT»440GH^#5ME*KA&tr 

uf772oi). ^HK«<i»Mmi!4 5 tic coai^d 

$rfflV^T40GHz^^^ftt$rro-y h-ri>(l34 3 
( a ) Xf7720 2)„ ^t5cffl«$iJ«Si54 5fi 

40GHzj£^a«M*tt i 0 40GHz^3SS* i «bht=5r § 
tiiS*ASr^tr2O07fei®a«A2, A3Sr*a6?, (*7^/ 
7-203) . fc^ft. 40GHzjS^3ME«»*A2<O**«» 

1 3u^tt«MtM«m4 5t-a>com^izn^x . «sa 

2. A3t«JB-r4*«aa»14 1 . 14 3 ^. x. 
«tfflM$iJffll^4 5 tilil 1 C03t7 4)V9A\ WpiCM&t 
L-CfeftA2£t&5£L. ^2<7)5t7>f;P^4 2c7)^t^ 
«fc fCa«A3SrlS«-r§U7 i .yT2 0 4 ) . &±iZ 
i 1 ?. »»SKft**»Etr*SA2, A3(A2<;A3)C7)3*> 
*^-H^^tCiS^^A2c03t* J ±<i^tC. ^A3c7) 

[ 0 0 8 0 ] 04 4 «»»gK«[ft**R«[fflK»IW** 

^t,ztewhm^?mm*m<r>7u-x°3b&. x^ta 

3MtC5feT5: -p T . ftfMMUBWffi 4 5 (i40GHz^^JS 
Wtti 0 . ±fi^£^« 0 mi h ^46<O40GHz^5fiJS 
JtKA2) : I(A3)z*WUf772 11). ^^Jt 
{±l:1.6T&.Si:^S. ov^T'. is^^Mm^. 
M«*iJfflia54 5ti>'N° 1 7-^-^4 3d. 4 4d«k0jS* 
A2, A3<7M(Xakffcfl-SSSKA2), I(A3)$rM^3i^(^. 
T772 12), 1-f >-7"U^^fr<7)40GHz«^Sl 
(A2), I(A3)t^itJ0, */h*il^. «H»«**^ 
»UTV^ik*BM«-4 (*x-y7'2 13). ^ISL 
TV^^-lCfeV^T. I(A2)^'lgjD. I(A3)»MT 
(124 3 ( b ) #M) . *#tfc»*A*«A2. A3 
urates, »9. ftift««^S»LTV^i:!HBM-4(x-r 
772 1 4 ) . owe. I(A2)5rl.6fSLT : ffliEt(I(A 
2) XI. 6-1 (A2)). «IEacOI(A2)tI(A3)^/J^Jt 
(W4(Af7r2 15). 

[008 1] 1(A2)<I(A3)T-£>*U£. X^--yT2 1 2 
JaBWJMI** 1 } KA2) = I(A3>T*iltf (Af 

772 16), nmmtwrnvmLZ'tTo . -r^^. 

*«A30^^^-3t^±ft-^(C ^*A2«±fl^3t 
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SA*<±^t#^^0^*A3J:•5p'v:#< : 5r , ). A3<;A<;A4 
fc3rl>(04 3(c) #83. ^f'v72 17). A3<;A<; 
A4fc&fil£. fflm&*4e>yt**:-fMzW9W£?> 

(04 3(d) #M. Xf7 T2 18). Jitf*. Xf7 
7°2 1 2J.m<5D*&II£ii& , ?3£-f . *r-?-3£<D«#ft:I! 
LT. 3teM«&14 4 £|ffl§. 7fta«t§14 3 £B!t. IS 

[ 0 0 8 2 ] 04 5 l±±m^^#SUfflP<y)J(!Ul7 u-. 
04 6 (i±ft-^<7)-fcj[J#$iJ»iKB^|a-C'S) S . I ( A 2) = I 
(A3)t:3:ftftf (04 4 (7)7.^ ^72 16). jfcK:A3?> 

*"*\ 3fe$«$§14 3 £EBt& (X 
7 7722 1, 04 4«a) , OCT. SS13te7 4 
4-4 l <n^-^MMc^i^MMziyy M, 7-f /i^iflw 
l*lft:ifcftA2, A3#A£ i a fcffl*!"*-* ( Xf -y 7°2 2 
2. «J||b. c) . ttHctCfttvC. ftjlSssS14 3 £ 
t$*ft:l!#. *8ai»14 J *»'7tfflt4 (Xf'yr 
2 2 3-22 5. #»d~f ) . fLT, ftMJsgs 1 4 
,3&^KBtiU£ (4018) . »l*7-f/W4 1« 
*'C^ft&A3tC^7bL(X7 : --yr2 2 6. tttth ) . 

2 2 7). , 1 4 2 £IP§£ . *>o. JjS2 

5fc7 4 4-4 2c04"D^t LTA2Sri§^-r^U7 i yT 
228,«Si). &±l,Zi *)ftWS7-Z-%.t l Zffift 

T. <I#<Ofl»3&«*t^J:5K:3iaiaaSl43*»6* 

*fttp§£. oct. ftaraasi 4, ft 

1 4 3 t*>fcBH< 9 . $ 1= ft: 
1 4 2 £ n 1 4 fc 3tOWBf jW^ thUZtvtffo 

[ 0 0 8 3 3 04 7{i^A20 ; tn^-^Sr±fi#5te 
ft:. fcKAlcD±m^£^-?-ftft:-W>9#;il>i§£- 
*5Se»tt*8MJ10'C* 0 . ( a ) M£ft« A 1 , A 2<DftS 
fI^y-P(Al).P(A2)&tf h-?/PO^7-P t0ta i 
<0lftt . Jfctttcgfs JSmttt £ Srf - 1> O . ( b ) 

>\ ( c ) ft±. «»HH&A. Wgj&*»B. ffl#i&TCft: 

*jtt&*aus-*fi«eH-c*i. 04 7 ( a > «t 0 1 

<Ifc#JiSI£*i.. 04 7 (b) £*)T4 

■t & £ i: =5:< ±fS#*OflJ 0 -Sit 

fx*. 

[ 0 0 8 4 ] 04 8{i»*Mft«fi*«JS««fflKvj»IW4 

*tt3C:J:9. *»l«ft«*ttt»*ftA2. A3(A2<;A3) 
<Od*>^S^ftft:ifiv^*A3co^S:±ft^3t(c. & 



oT. #i&M«i«Slg|54 5li40GHzj£#3$JK#tt (04 
9 (a) #B3) J;^. ±ft^£fl)0#i.4^W40GH 
z«#5fcKJtI ( A 2) : I ( A 3) (Xf -y 7" 2 5 

1 ) . 3»git<21:1.6T-;£>&fc-3-.f». OCT. y^fA 
*IHiMBM»«4 5*^7-^-^4 3d. 4 
4 d J: 0 A 2, A 3<7)40GHzffcfr$$gI ( A 2) , I ( A 3) £ 
§E*&*Ux'y7*2 5 2). lfXT'J ^TTtu^GHz 
Jft^autl ( A 2) . I (A3) t cOtBin . jSVhSrW^ *#tfc 

»£#»i&Lrcs z t zmtrt (xf772 5 

3) . 

[0 08 5] ^»LTC£%£-ft:fcCT. I(A2)#jS 
'K I(A3)*>'JiJnLTV^{f (04 9 (b) #gg) . m 
#ffcjfcK A *s A 2, A 30Sft:ft 0 . LT 
^Si:Wlft6(Xf7r2 54) . OCT, I(A2)£ 
1.6fgLT*iIEL.(I (A2) xl.6— I (A2)). ffiiE&OI (A 
2)fcI(A3)0*/h*lfc«W*U7 s -yr2 5 5) . I(A 
2)>I(A3)T'S>;ft.<£. Af77'2 5 2t»W«JSi) 
®U I(A2)=I(A3>T&*U£ (Xf772 56) . ± 
fi^*7W#;t£fio. ^A2c7)^e-^ 
-ft£±fl-^ftft:. ^ftA3^±«-^£t^^-jtft: 

Mk. «»««*A**MCJBife*fflk\»ttLT. KA2) 

#*iifln. i(A3)#J«in-mBr. ^ffiag*A^±ft-§^ 

O^ftA2J;'5/h$<^0. Al<; A<; A2t^r-g»(04 9 
(c)#S8, AT7/257) . AK;A<;A2fc&ixl;£. 
^a*Al<7)^S:t-^^ft:-ro , yS^-l»(04 9 <d) 
Xf772 5 8). US. Af77-2 5 2«l^c7) 

iaBatiftOig-r. ^-^-3to«#ft:i^tT. 

14 1 *HI# S 3C«aiHl4 8 *(Ht, I23t7-f^4 
2^4"C««i: tT&*A 1 2r|g^i-4. 

[oo86]05o imtffi&^ifimsL&mizgm lt 

v^^-ftrfc^^ift-^flJ^JPcO^a^a-. 05 

i \i.^m^r%<mmmm wsmch . i ( a 2) = 1 ( a 3) 

fc^rzxtf (14 8<?)Af77 , 2 5 6) . WLSk^2<r>^~ 

9-%&±m*miz^ ss«A3co±m^S:^-^-3K 

T271. 15 1«ffia) . OCT'. ^13fe7-^;P4 

Ko^'CM^mm^miziyyhL. ? jjisfmwftiz 

**A2.A336<A«J:3K:*!l»'fft (AT77272, 
«JBb, c) . ttJRctefclvC. JtS^Sl4 2 S:^/r 

fcBB#» ftmm2si4 3 £&*tzmth (XT7727 

3-27 5. tt«d~f ) . -e-LT. *S«§§1 4 3 *>' 

^fcmt/iar («ss«) . as 1*7^;^ 4 

?S*5:A2ft:>'7hL(X7 i 'yr2 7 6. *t®h) . iil 
ft^iO. ±«-9*<0flJ l )*i*fi6T-*-i (Af772 2 

7) . fif£ftr. ^«Sl4 3 5-ra#. 312^7 
<)VA2.<T>*iiM3:k. LTA3S:^-r4(7.7 L -y72 2 

8) . IJLhft: i 9*<oyN-7-£-£ft:i|£ftL&#£>±fI 

fc$rv U 3 ft:^««§| 1 4 2 j6»^>» * tBS* . 
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[ 0 0 8 7 ] 05 2{±40Gb/s<OT-^T*3SSLfci: #0) 
#39Wr*Wcti ft 1. 40GHz^^#ttT'$> 0 . ( a ) 

s . 2 ixmMtwttwmzx o «#«a«*«±m#<o*ift 

£ A 1 tC (t & 40GHz t ifcft A ft £ 40GHzf£ 

ams.tm L<%^tizt x-mmx-z %> . RZ£swfc*<o 

T-iSMT' # & . 2 <Kflrt*Wf|!tt t J: 0 ^HHSKJI^ 

fi#^ifcft a 1 1 * =. ? ftifcft a 2<o«f ra^gg-ft Lfc ^ t 

It. »*Alfc*J»t440GHz«4Hlfl[i:»||A2fc:tJ»t*4 
0GHzj£#3lfl»** L < &o C fc X^ktUX'^ h . 
[0088] ( g ) Wj£ffli8^H^jM*^*^ 

hx\ m5 3 oiz. ftjzmma&ttmi 
(4ocuzfsymm t i 3 ^^mizmm-t 

hitnti&ZmhX ii^V-^i-jUr- 4 £ 1 dBj^TCT* 

* * . * £ T» 40GH^HMbW**fc:$r h A 
tf20C7)3&IjfcHA2. A3 (A2<A3) £3<*X 40GHzj£ 

* * . 2 &ift«tf>*rafcttfc i K> 3£J£«* i: =S: 4 »«# . 

t»4, &IU2<Dftt;:#£ft440GHzj£#&Sk}fc§|A3 
<0*t:* 4il* 40GHzj£#3£j£## L<*-jfcii:Ttt 

arc**. 

[0089] «»»a«osawrrti, 

^fc&SifcftO^lfcfiri&Ki. 3fc$K$fcftA2. A3fciSft* 
(A2) , I (A3) cr>mmi<zJ:*)iRit>hZt&X' 

**. ®&jm±fcm i -g : %LMmiz$m~t2> 

t. 05 4 (a) ft^-J: 3 tC±fi^3K«E«A2<7)^- 
^jfi^UKI (A2) #*/hU %~^5IGttJlA303%~ 

fnummi (A3) **Jiiiirt-4. ©x. ^sft^^* 

k, 05 4 (b) (C^-T J: P I (A2) , I (A3) 14 

•T2>k. 054 (d) ^•TJ:dfc ; e-^^^A2<0 
%~?Jftft5ftKl (A2) tfJUfflU ±ft^&*A30 
*-^l*5MWl (A3) X, 3$JKft±ifc 

ftAn*«3EK:aiftfti!lfc:aattLT**A2J: l 3'hS<=fir4 
k. 054 (e ) fcjjfrf-J^fcl (A2) . I (A3) ii 



[0090] • !fej£A;A&&#<£tt&lffl 4 i§r& 

04 lom&MisX'rMzti^X . ^^.T-M,mmmhm 
IZ, *~?f&ft&m&&Xt,Zfj:&Wig:\m&mts2'?cr> 
«fcf|A2, A3 (A2<A3) ^-ftf&WS. 
A**£^fc§U2<We£±ff#^ fc-gAWytZ*-? 

ftJSfflfcSHttLTI (A2) =1 (A3) i=5rix(«SA 
30t^^^2r±fi-^t. a*A2(7)±fi^Sr*^^ 

T, I ( A2) , I (A3) #*Ki$/Jvt*Uf(05 4 
(b) ) . tt£A2K#;tT**A40»fc**:i*#fc:-$- 
4 (05 4 (c) #gi) . 

[0091] • ^mM^m.mmm^m^wrth^ 

04 1 <7)ftfcm^Z.7'MZ&UX . ^E-^lR^HIft&qR 
*£&&&J|Am£j£t?20^^aftA2. A3 (A2< 
A3) Sr*», *-*rt4H*JKj&**&V>afcRA3tftfefc± 
ft#5K. afiA2fl«iS* i E=^3ti:t- 4. ^LT. >-X 

I (A2) =1 (A3) t%i\im£:X2<7>*-?i/6$:3L 
mmt^Z. %ifkA3<7)3Hmft£*:-?mz®r)mi 

t. &m&-*$ifkwmtzMWi&Miz$m}Lx , i <a 

2) . I (A3) *9ttCtMv«Ur (05 4 ( e ) ) . % 
*A3fc#i-C**Al<?MtS:^-^*fc:'t4 (05 4 
< f ) «H) . 

[0092] ( h ) WSgfflid^iHftK***^*!*^ 

a*2r^ai Lx^m^yt^mm-ti>m2mmm 
limimtmx'ii. m^mm^^mm^wckm^ 

4 . t Z hX\ 0 5 5 fc^c-r «t 3 C1$£ni»b£^3fUS 
^■tm^AnkS/hfi^^-r^-StiS^AtfO 
^« Sr A A k L-s 19£Aia98u£^ymtt £ A A 
£^y? h-thkgm.X'^.-$k o iztcZ. z<7)->yhL 

fzumx'it. femmxfo&ZK-t&mmttmi&tz* 
ttz. mftmfc&<m&x^m&2<kmk\,z%&ti 

MX'im^m^m.^m^&^m^-mmtkHi 

[ 0 0 9 3 ] 0 5 6 (i^^S^^^^^ai LT±fI-^ 
^flJ#$rSiJ»-ri.3fcfEM^X7 i Aco1i^0T-fcO. 04 

i nffimisXTJ* t m-&4Hzitm-$&*tt lx^ 

4. Sfcij&ti. 5£Sfi^cjSSAmk^tS^^?ft« 
HA A fcJS tfc»fi»«*5«8*teft*i-«4Hftft-Wli5 
4 7. 48J^1, ^2031£7 -f/U^4 1 , 2^)ttSt3 
«t»*tfejftT*i. iO*ttft*aJ4 7. 4 81CJ: 
0 . ±«^3t<7)^A2^iSS$ix4m 1 -f 
4 i£»6ffifrt'&%0>!kAtt ( A 2+ A A ) k$ix. 
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-*^&j|A3^1£^$ix£3l2^:7 2#> 
t>fcjrf&ftcr>%imi (A3+AA) t 3*U Ztl$><7) 

[0094] - &«ft^ftj^&^CSStt-**g- 

*A«£«lffiU «#afcifcft(A.c-AA)$:&tf2-?CD3te 
SI}£*A2,A3 (A2<A3) ^E-^J&frS&g** 
*3v**ftA2tf«e*±<i93fc, «*A3*Wfc£*-*# 

WtSa»LTI ( A 2+ A A ) =1 (A3+AA) fc&ilfcf 
**A3<0*-^3t*±fi^fc:. «*A2tf)±fi^3fc£ 

»LT. I (A2+AA). I (A3+AA) *>'»:iM 
*tff, »*A2JC«xT»ftA4i03t**^.^3tfc:'t4. 
[0095] - !M«^*4^Mfc»f t«& 

*A«£1*aiU »4Mtt«*(AB-A A)*tttr20^»t 
»«*A2. A3 (A2<A3) £3<a6, %:=.?&#5M&P 
/hSV^**A3'<»»e*±«^*, *£A2tf»fc£*-*# 

fflK^i&LT I ( A 2+ A A ) =1 (A3+AA) fc&ixlf 

IfttT, I (A2+AA), I (A3+AA) aWdM'M" 
tltf. tt*A3fc»*T»«Al<^*^=.*3tefc:-*-4. 
0 5 7 U3MQfc«R***aj LT±fi#3fc7)«J#£iBlffll 

£,■512. 40GHz«#»£»4 6£H!ll!fcU AVhVW7 
4 ^ 4 3 b X D40GHz{I-^&gfl«2 0 tAA I/O* 

[0096] ( i ) 1«^tSfc|£4»|J^fM*«£^ 

i§£-C'$>£ . k Z hX\ H 5 8 KScTJ: 3 
«^«&WfcMt A mfc 

A*-(c^7h-fl.i:ii:ia-C^-r<i:-5lc : $r?.. >Ii0^7h 
Lfc«ftt-«i» «4Mfttt«i^7hl!r^)3ftBttyc»*t: 

Amco3t5rJHtii-ri> «* 5 . ZomMM(Vftfc 

i^v-^T-At LO20 5 6 H:ijrt1«J££8UBT'£ S . fc 
fc'U #8Mt-£»4 7, 48li£7^W4 1. 4 2c0 



-^fe<50jSSA2{± (A2-AA) i:§*U §12 Oft;? -f ^ 
?4 2rt^tB;^&^-?3fc9j£:IIA3U: ( A3— A A ) 

•I.. 

[0097] • *$M^£j^*^fc3SW-**£tf> 

4HR»*A*1*ajU !MMWaft«<A+AA)*»5tf2 
OOftjgfcflA2,A3 (A2<A3) 

V** A 2«D#£±ra-^l£» 3fcHA3<7)ft&*: 

J&*ft«*«fc:3S»LT I ( A 2- A A ) =1 (A3-AA) 

JUBtSS&LT, I ( A 2- A A ) . I (A3-AA)*«± 
li^mttOii. 3e«»[ftA2t:»i-C3Ka**A4««t* 

*-?mz-?h. 

[0098] • &®m±®.mm.m^m<,z3mtz>mi$ 
cr>mm 

*StfA»L. 5MOfcfc*£<A+AA)£glEtf2 
OCDft&iifcgA2,A3 (A2<A3) 
3!U^;*:#l**A3tf»l££±fI##. SfcftA2tf)ft£*: 

**8**MfcSa»LT I ( A 2- A A ) = I ( A3-A A ) 
t%tUm%:X2<7)*:=.?%:Z3im*miZ. ?fcf|A3<7)± 

mmtz^-tmzwomLz. . wuktt&iflBxm. 

»*Mfc:3g»LT. I ( A 2- A A ) , I (A3-AA)# 
mzmtn-ttltf. »*A3tC**.T»*Al«>#£*-* 

[009 9] (J LT2»£ffllf*ft»£tf> 

izx-hhtf. zmmmxizum^ftt 2o«t^^^ 
3^m^x^hmm^>mtn&x/±m^t. 

BJ0TS>§. ±ft-f*i:2ocr) ; &^^^3^«^ 
Al, A2, A3(A1<; A2<; A3)t-T4. 
®*#«C&JI A AntC^Hl LT A > ; A 3fc SrfUf 

(05 9 (a) ) . ^-^3feO^S5rAl*^A4lC-«J , 9 

«4rtiflftftA*«, A2<;A<; A305«Hfcflq3EL 
(05 9 (b) ) . ^MHftft*A*«(A3-A2)/2t:^r<Tif 

fcfci.tr, »*M»a*A*«ft«*IBfc:»»LT(A3 
-A2)/2t=fir#Uf*ftA3<0*-^3t*±«'f*fc:» 
A2<o±«#3t* ; E-^*fc:«0»i*. »4MK«fiA 
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J^ftftSWfcfHB LT ( A 3- A 2) /2fcfc*U* ft* A 2<0 

[0 1 00] <3>lf1«£. *#Mfrft*A#. AK;A<;A2 
05ttBfc«FttL(B5 9 (c) ) . «#tt»*A*«(A2- 
Ai)/2fc$r*tff*:^#fc±e4*Jfcfc:, 

fc fc it*. «#Stft* A ***ft*<I!l 
LT ( A 2- A 1 ) /2tc:5r*Uf ft* A 2<7>*^ ? ft £± 
ftW::. ft*A109±{I^£^:?3MJ , 3#;i 

*^Stft*A*^ftft*{fflC^ISLT(A2-Al)/2 
fc=SrilBra*A10t~^**±fi^3tfc, ft*A2W± 

*U£ (05 9 (d) ) . *-^-3tefl5tt«* A4*»^AKC 
[0 10 1] 06Ot±±m#3ti;2OO ; E^^3tcO3ft 

*fc tT^2c0t =.*#Oft*£Rj&f4jSL 
®^3^Uc ; &-^a56 2S-ig(t. *2<0 J E~^3tfc* 
ttl& 40GHzj£#SSLK £ jffil^-T & .6 - 
®4Htt«ffltiWW»4 5ti s ±«-f-ft. SI. Jg2tD*- 

*<0«J«W«l. ^fteMWSiBWfcfTdjSu T&£>. 
[0 1 0 2] 136 lJi3ft£fl§u*^fctMt4$';*-r 

T$>£. ^XxA3!ffl^teH0. m^)ft**ij»gp 1 3 lift 
14,-1 4nO«gTllB?£fr3 . X. #8rtifi 

4 ltf)ft*Sr#Jffl!L. ;\77-*-;5>4 3 dcOSlJg 

ftT*440GHzft4H&JK*R*&tr (Xf773 0 
1 ) . ttf&Mimm&A 5tt£tf>MS£«*fl§lvC40GHz 
J&^/MfttSrTu y b-fS (Xf77302) . #ft 
«fltMmiS4 5ti. 40GHzft4MftK3&*«4^ifir«*4Mft 
ft*A Sfttt20<?MKaB»«A2, A3ai^40OIz|«4«Mt 
#/h$^ft*Al&;fc#>. :i^ic,3-P<7)ft*Al— A3CD40 
GHzft#5M? i^^£3-3«040GHzft&§l 
SO*/hHflj£WJSW-4 (Afv7303) . OV^T. 

«oT . 40GHzj£#§£«#g/N^ft« ( A2) i: 2#g£ 
>J^^ft*(A3Hc#Jfc^a2O03£«s^£il!#. ff 
1X7^^4 1 <0*4>ft*fc LT«/JMI<Oft*A2£ 
f&£U m2ft7^/u?4 2W4<4>ft*fcLT2#g(- 
/hSV^»ftA3SrBUrr&Uf--yr304) . ft*Al 
fc**J£-$-S3fcft88ff£G!§# . S3c0^-f;l^^4 3O4» 



'C^ft*fcLTft*AlS:iS^-r?,Ux/7-3 0 5) . 
[0 103] 06 2ii3«£ffll*S»&tcUtt4>'.*-r 

T-AWflfcifeftoT* #tKM«tflflfS4 5tt40GHzj£# 

5MEItI(A2) : I(A3)*S»4(Af773 1 1 ) . 3* 
ftifctil:1.6Tft4k^4. owe, ^«C«fI$lJffligP4 
5liA'7-^-^4 3d s 44 d, 6 2d«t0ft*Al, 
A2,A3<940GHzjfcfr3$SKAl), I(A2), I(A3)*3l* 
ii^Uf773 12). * «0±/jN2rit®E L«#ifcft* 
ifi&mLX\.*hZk*Bmt& (Xf773 13).* 
tftfcft* A £<*ft*ff!(C&lft LT I ( A 1)> ; I ( A 2)>; I ( A 3) 
fc&ftff. A>A3fc3:&(05 9 (a) . Xf773 1 

4) . ^-^^jteatftSAi^jfeft* 

A>3tlSft*A4c/)3ttCflJ0#i.'l.(X7 i -yr3 1 5) . Ja 

a. AT773 1 2WM<Mm*m*)&t. 

OflWfclR LT . 1 4 4 £H8# . ftiHasS 1 4 , 

£KL. lfS2ft7-f;l^4 2^4>4>ft*i:LTft*A4 

[0104] »»»»*A3&*«ft*fflUc»»LTI(Al) 
<;I(A2)<;I(A3)i:^iX<f. A< Alfc3r&(05 9 

( d) . 16). a»*»**£(CH\ *-?3E 

£ ftiSft* A *Z>3fc*» £>3ftlft* A 1 cDftK W 0fx5 
Uf773 17). filflL XT773 1 2im<V$m 

4 £S§£. 3tMs?sl4 1 2rKL. 3S2ft7 -f A,* A 2<7) 
•M?»*fcLT»ftA4t«3W*. I(A1)>I 
(A3)SI(A2)fc**Uf(H5 9 (b) JMR) . *#tift 
*A{£. A 2<A<A 3fc&& (Xf-/73 18).* 
4MK*ftA#A2.A3*Dia(C**Ufs I (A2)£l.6fiSL 
TMEL(I(A2)X1.6-I(A2)). MiEf*<50I(A2)tI 
(A3)^/htrJttS5i- 4(Af773 19). 
[0 105] I(A3)*I(A2)T**Uf» Af'y72 1 2 
JaRflJSPIittOilL, I(A2) = I<A3)-Cft<ilf (At- 
•yr3 20) . ±fl»3lfiOflJ0»iftffa. -r=sr^*>. 

«J0»i#IH41S«frr4. X. I(A2)SI(A1) 
< I (A3) k«U3f(H5 9 ( c ) #B3) , *^foS^A 
(i. A KA<A2fc^r4 (XT773 2 1 ) . *^«i 
ft*A*Ul. A2c7)H(cJ,tL(f. I (Al)Srl.6^LT« 
]EL(I(A1)X1.6^I(A1)). 1fIEf^I(Al)tI(A2) 
<0±iJititl>(Xf7732 2) . I(A2)*I(A1) 
T'fcixtf. Xf773 1 2tJtK<7)J!!Ui£l* , 9iIL. I (A 
2)=I(A1)T'*><UJ (XT773 23) . ±m^tcr,tj] 
OWtZ'fro. -ttt-b. ft*A2^-^-3t$-±« 
^BC ft«A10±ff-^^ ; E:-^-3t^W9#^ 
4 . ULt{i*^Ucft*^*ft*«^ift Lfc*£T* « 

«ft*«j=»»r6«^iiait:±«^t^fl». * 

[ 0 1 0 6 ] 06 3t23ft£fflU&%££fctt&±fi^- 
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WmThZ. I(A2)=I(A3) 2: &ilti' (06 2OAT- 
773 20) . &*A30t-^-^$r±fi^C W. 

&S3sl4 3 , 14,^1:2. (Xf77331, 164 
03*e»a) . OUT, JSl*?*^ l<0W*Sfcft 

htSttmmth (Af77332, ttlBb. c) . # 
JBcfcfewc, ftj£«3Sl4 3 S:&*lcf»#, 
1 4 2 £#;*fc:3it4 (Af 7/2 33-23 5, 
d~f ) o ^LT N ftMJiSS 1 4 2 tf&ktzm tWf 
(#»S> s "m\%~7l)\"?A l<7)^i:^SrA3tCv 
7M(Af7r336, «!Bh) , ^iKciO. ±« 
**0>flJD»;t.jW(5T*-* (Af773 37) . m± 
fc. #8*8141, 14,*WS. AO. SS23t7-f/U 
4 2<94M>ifcfti: LTA2£i£5rr4<XT-y7°3 3 8, 

[0107] ( k ) i&s&mt&mm 

(K-l) fe^fiOTSSl^SfeM 

J&fc-£fcflM&HT*4. 04>, 7 1 a- 7 1 nJittSto 

4*i^t!LT3l£fiSK3 0 tcaSffi^i^SS. 7 3<4 
#fi^*&5^Ufc3fc£»^te^^4#*Sk 7 
4 a-74nliMI«fJ: Or-^Srf&JS'J-^Sfl 

oimmmm». 7 ea^m^^m^mm^ 11 

#j*ftSB7 1 a- 7 1 n<a±fi#^tf*-*3l&*>fl» 

w»*ffdaj:&ifc^j»^*4. &mmi$7 1 a~7 

1 n«\ ^iVeflS&SjfcKAa^Aan, At^—Abn, • 
•Aih-Ann.iWti^-f-ilMRj^KgLT, «R*tffc 
»^6S^*4fttf>3 ^>BfJt<0»*A A , A B , • • • A„CD3fe 

[0 108] #SfIgP7 4a~7 4n(±, (fc 
fc;ttf9#{i*?fcft) tm&-t&mm7 l a~7 l nO 

rftf&twmk b <VfcgM a A 1 ~ A A n{c J: 0 & t 4 

Ad^Adn^MflW-S^ftWfllSg 1 a-9 In,* 

4gil<7>:7fc:M/U:?9 2a~9 2n, 4Mft*MI$ilfc* 
LTl£.%.2ilZ>m2coyt7 4 
W93a-93n, *«*l«S<TX:±«-9*fc:**<X 
4»3£ffl«3RJ«4HftK ( 40Ghzfifcfr5ftg) **KB tfi7J 

Sft**-^*t=*4<l-&»5gfflaaWc4««« (40Ghz 



9 5 a.—9 5 n . 40Gb/sgft«9 6 a— 9 6 n £ffii.T 
U4. 4rtWMBM«»7 5«. (l)»M3*ifcttJt«Hc 
fflJ§K=4MBrtf«M» £ tf v \ (2) ©JffliS^lcSo'v ffi 
*»«Wira7 8fc#iSfSIB^)±e^lW>«*, 
ftO«#£fg^U «5gfi*(ctJtt**l» $2 

8(4#«tfi<l$OTIff7 5j&»S><7>S*fc«o"t . 06 6tC 

14, 04 1-05 lTR^Lfc*ftt:«-5Ttf*>ii*. 
[0109] JEUJ»mitf, #mflSP7 1 a~7 1 n 

ftgP7 4a~7 4nt±, £*ttA (fcfc 

Mtri#m»M&9 1 a-9 1 nmi. ft&mm 
mwm 5^mttWMm&frt>lilj}-$■&±.m J smt*:- 
?mz&£ ixh&immmmk&nmmifLmztf:^ 

**ifc*«T £4. 

[ 0 1 1 0 ] 06 5Tti±fl-?^i: ; E-^^2«$:ffl 

•TTiifctTSi. -T^%, #3HfiS157 1 a-7 1 
n(4, ^BRWJiaS^^^^i^d^WJg^ftft** 

4. #SftSE7 4a~7 4n(±, (fcfcitf* 

4Mfts*Mw s*tiffl«s^{ii. & . wttmmw® 7 

*, *-^3KO«»*aj*»ft*!l»SB7 8K*6qrf4. 
4. 

[oin] (k-2) m.*&mtnm2mm 

06 7 {44 iS^aei*-r 49$ 2 ^Sfe^J03t<£jll>'^^A 
<7)«^0T'J>»), lofciMS>S<ifcHMS»7 1, 
iifc»JH5fc:R*tfeft., #^«^J:0x-^&i^'J-r4 
S^igB7 4a-7 4d2r^li.TV^i,„ X, 3frS&8&3*> 
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6£^LT^4. i*flgP7 1(4. *=5r4jfcfeAl-An<7) 

ftzftm-hizftmk 1 8 . ttmsr 1 8 «t 0 ma-** 

flBMl 2b,-l 2b,. 4WHH8BWSa»6HJ:fJ-rft 

3tt*-&*UT3tfiKay»3 0(caiai-r&'&«»i 9Srd^ 

X. £(1957 1(4. 4Mft*-*te-9iiHSS7 6 
§{f^7 7. ^^^^*tC*0'V^T4oc7)±fi-^ 
V^4. 

[0112] #gfiS57 4 a-7 4 d(4*fl««J: 4 
ffl«3taR3&»4>fEif *±©^<^ft* A2— A 5b COifcH 
iAd,-A d 4 (cCtfc4Mftfe*MW t#ttfffltfl7 4 
a 1 -74d 1 . #«Xfflff£ft*±fl^OSfc§|A2-A5 
*«W>«lftfti: LTf&t$ft.43te:7>r/P:?7 4 a 2 — 7 
4d 2l 40a>/s3HIW7 4a 8 — 7 4d 8 £«;iTV*&. 

^-^gp7 5«. fcfc*Hrs*A5*»fc*±m-93e, * 

ftA40**^^3tk LT#»*fflWW»*fT3 to 
T. 3t7*/l/*7 5a» »1 . SS2«D8HWMft*=*« 
7 5b, 7 5c. 4MKiraV7 5dfr*LTV*&. 3fc7 
^/^7 5 aO«H>Jil*Rfc LT . #lfcMflt3*Ufctt«> 
*-**Ott*A4sWft5£3il4. JSKOSfittBFE- 
?gi57 5b(4. 4MttWfltS*tfc±(8#*K*4*J.440Gh 

7 5 c (4. 4M^«£iifc*-*3tefc**ft&40GhzjR 
LTStfj-f 4. 4mtlMtffl»»7 5 d»i. 
±fl»# fc - * 3Kfc**i«i** *t* 40Gha«4HME 

&m^x4mmmmm&ff^ mmmmzm^xta^ 
&gffl$m7 8iz±m*m o«#^m^ 

U X. *««»fc:fct*43K7 4rt'*7 4a 1 ~7 4d l 
&tf ^-^atOWfc? •fA'* 7 5 a(7)WM5:^It 
4. ft. ^ftfflffS<Jfflia57 5 d(4. 124 1-05 1TR 

[0113] &ijwawm*7 ammwmmm7 5 

d*^c0jt^{C^-cT. 06 8tC^-i'3tC4fflc7)^± 

4 Z b Sf < 4MfttmWS«W**-C * * . «, ttiHlHWWIlHi 
ttttflMtt*** d **? * 4 . 

[0114] (k-3) m2mmmcr>m 1 yam 

H6 7(C*5Vrt. 4Hft«7 3ttg{I»7 4dfc**A5 



tfcTS*. 3tfEiMxXxi=.5:ll69 
[0115] OC-4) £29Sfit0!iaS2&&0* 

3^ffl^T^««$iJ»-r4^ttT'#4„ 

it?. *-^»7 5Jd«^4 3oO3teJi*»<s>«03t*±<g 

20(7)t-^3fefcUfflV^, f =&*>*>. 
957 5(4. BWTT4 3-P«>$HWt«»a»6aWrt- 43fcfc: 

«*j^**i6«*eiii*«aiu 2 
»iSr«iaj-f4. x. as**«w«i»7 siit-^u^^ 

tt*S*fflfc 1 ifcftHlftfri'? h "T4 «t o (£±fI*§-#£ 

[0116] (K-5) S2£ft0*DfS33Sg0! 
}fcS^*<7>S§ 2 USSMfti . mStti 4 oo*aB*> fef6 
*-T43fcS:4O0±«^ti:L-CffifflLTV^43& < . lo 

Tffiffl-T 4 £ t #T*£ 4(070 #HfL «HR»Ojfe«^ 
^XZ&jj) . ^«i5ttiiil H7lfc^tJ:d 
fc4 ffl^±e*t* ffl* 4 1 ifijittAHaiRa 

4. 

[0117] (k-6) ifc&£aoSS3£ffcffl 
127 2{4iMfiai0^k UT«*»nS3Hiftfflir^fc«^ 

7 1 a-7 1 mmmcr>T-?mm®. 7 2i£&mm® 

frh Qtii-t 4«*OlWrS3te£-&» tT^EiMifS 3 0 (c 

tttC^jg-f 47i-jSS. 7 4 a-7 4 n{±#^03t<k 0 
T-^fcWSW-iSSaUs 7 5J±^SSiifc»«*W>4i' 

-?m*mm®. 77(4^-15^^^(1^(1^. 78(4 

^-^^*t^UT#jMflS157 1 a-7 1 *^tl}7J-r 
7 1 a-7 1 n(4. W&^toiltt&tth&EiH&t 

[0118] #Sflg|57 4 a-7 4 n(4. (fe 
bt.i£mtt&mk) t«JS-f4jM(ia57 l a-7 1 ncr> 

»*^r3E3eap<r v l *» ^ ai^j-r 4 »s a a - a , b <n 

A A , - A A niZ X *) ± 1 4 A d , - A d nSrffl 
«-T4^Stffl«S9 1 a-9 1 n . #Sfcffi«$*Ut3feO 
»^A A — A H *r4"C.^«fc LTISS$ix43t7^^^9 
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js#*k <40Ghz«4Hijs>t«ia}tTaj*-r4«*»» 

; £^;5'g89 4a~~9 4rK 40Gb/s^fi«9 6 a~ 9 6n 
a-h^^-H (PD) , A>-hV\-X7^^ (BP 

f) . ryy. ^y-*-?xffif&ztix^&. 
[0119] ttWLmmfflffl&7 
it a A ~ a B &i£®!B<itz#nxmmi9}Zft\. * . (2) noms 

*^-^V^Tffi*»*«lfl«B7 8t:«il«S»7 1 a -7 
t«t4#7 -f/U* 9 2 a~9 2 nO«Hl*S£3SM- 

h 9A*-Wc**n*«5g« «Rfl£»3ftBbWft/hfc =5: ft 

a?7 8ji#t$c««iwaia$7 5*»^>«»jS(£«oT3aMi» 

HWi. JBUtCtt. 4«fi«7 4a-74nfcil[fi* 

4 a-9 4 n S:»ft. ^«t*Jfflia57 5 
S*fI3S7 1 a-7 1 nOttJt*flMcMflL&li&-'C& 

ft*>\ &«#*re-;?as£ i ooxfrotcaaiRf'h « 

iMffgP7 1 a~7 1 nO»«*^Hc(MflWS «t d (C« 
ft i t i T* ft . 0 7 3 ii*^ft^»0|O^EJ*^ 
XxAcO*fj£0-C& 0 . Sft957 4 n fcW^jfcJWHft* 

[0120] #ifc«{«$lJ«aS7 5li, UAIKIEM«lff7 
82r^-LT. iMftSB7 1 nOfcft^ftilWVLa^ffi 

U &miEU7 1 a~7 1 n*>^aj*-r4*<o»ft*A 
a rtstase-r * j: -5 tcm^^^jffligp 7 s tjg^-t ft . 

[0121] 

ifc*>"T"^ft. ^ffeWciixtJ'. ^NWJcTWV'— If^ 

*SKIJfc:J:;hJf, TW 
^MSStS^ (AWG) , x9—fi~T=7^ jfcftnj^? -fA' 
^feftv^i^^S=5rif*fflv^TjSmic3K«^K^ai^ 



-r **<o«ft ^sse l -c^ixfli«-r ft ; t a*-c# ft . 

[0122] *milzJ:tHf , jft^OH^rftmK^i 

-Tft*^S*rW 0 #x ft i a lz Ufc*»& , i£JlflJ#i« 
f*?>fI^Sffi*-«£>ft < T'# s m##fl:*i»ji: 

-rtzbufix-**. *¥miz±ti&^ ai*3K<o«**a 

'MSSrTft ittcJ: 0 ^MMWftft *«»TI5#SWfcfc: J: 
SftJ&MBHlHtefrd 6. , *%iWlz£tL 

tf, -3t^^St ^ i i t J: 0 , 

ft v ^ti«««*mfcsa» 
mfmftWimmm%ftmmM : cr>*fflfcmz% 
®%tzmm-rh z. t ft . 

[0123] ifxfcf . =E-^3K^iRS*±fi^ 

*^*«3&» hitftmir xdizLtzfrc mymMis <f ou 

r-wave mixing) L=5rV^i 3 ft . 48&!Mz3l 

tin. ±m*$rft<,z±-?-yt£^SLLxmm-t&mr. 

»T«««^IW|tG^ fc' c7)^tii«JK^ iflLh-T ft £ fc 

ft. *«fiHICj:*ltf. ±ft#3tfc 2^tz^3» 

^tJ£#^^«M£;£fc^^ft£^&< s ^feft 
■MIfcifcttft 3^#^^5feKi0^ffi$rJtK-fft^' 

5Wrft*S-T-t>, NRSB»*^r{±, 4$^%Rl£^§ft 
JK#tt^b'-j?tfOM^#/h^2r^aii-ftC it. OTDM 
^P^T'(±2o^f-^^£7)^g|5^2:^tB-rft i t 

[ H 2 ] *^bjco^ 2 cOMMiaUiBJHT-ft ft . 

[03] 3 cvummmmmxh ft . 

[H4] S*tgffi^flSc7)B8^iaTS>ft. 

i h 5 ] mmmxmmmxh ft . 

[06] ftm.mkmm&icoi'-' fm&mm&mm 

xhh. 

[07 ] ^twsck^m\mt^mnmM.nmcomimx 
*ft„ 

[08] «sco*«* ^3BM««ios i <r>mjm ( * 
isfc Lx*mteu-*f*ffiz_. &mzT\s4mmm=F 
z&m) -cfcft. 

[09] *»o*«*»^3eas(§iiw»2<o«j«« (* 
ffl) xfc&. 
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[01 o] mLv>m&z^imm&m3<rMjm 

[lain nmn%mz^zmm$kcr>wi4cr>ffi&m 
(XMtLx^mfaTuj v— rzmt. ^trw 

[012] «^^£^3f3lM<7)lil 5 <7>fl§j£f?aj 

[014] mmwim i $m?>i%£iz&\ l ^xftm8m-t& 

[0i 5] &m&w*mcoi&&izt3^xftmm-?& 
mmmx'hh. 

[0 1 6 ] #Ji5c* -^ft#cr,7 \ - HVn' x ?fltj£0TS> 
[01 8] SiS^A J *»c7)^^fc>^T^^Ii*^ 

[01 9 ] «M^^*ttco^^ftu-r ifcftm* 5 ^ 

[02 0] feW^Tg.? 4>V-?cr>ffi$mz'fo&. 

[02 1 ] < >V?cr>^j,--y?'W&mX'h 

[02 2] SjiiS^A^a^^-tfev^T^^t,*^ 

[02 3] 

[024] m&t*-?fctt*&&cm\mx'hz>. 

[02 5] S«^* J *»£0%^(cfc^T^^L^ 
[02 6] &mfom i *%}cr)i££l,Zt3^X%l£k : £itt> i ± 

z^m^z-frf&mm-t&mpymmm mmm. 

[027] mttf&te&<v$m?jfa%t'(?>tfiiiitimwttym 

[028] mmw.m i *&<?>^\,z&^xm&g.itiJ i ± 
z^^zft&nm-hmm a=-?imm) x-$> 
h. 

[029] isXT^mmmnm^WMmtmyrn-x' 

[03 0] *^M^Ojg^W»*JffllSiBa0T'S>i» . 

[03 1 ] mm^m^m^mmmm^mx'ht . 

[ 0 3 2 ] 7 4 HttHtKHHTfe •?> . 

[033] *-*3tefc±e#3fo^£Hffi8wiaTa 



[034] -»^xisiH*»^«[««'»«**ai-ri»*» 
&*-9-®*m^zmmx'hh. 

[03 5] **4Mft»**:a5-*-*lRaK^H'C**. 
[03 6] -»^XHH36»^«[*a-l»*»aj-f4**» 

&*-?-&*mvzMm<v$mmx'bh. 
[03 7] «jijSft^*^^-(^v^T^^-fl:*^ 

[03 8] ajia^sisjaio^ttJv^a^Efljft** 
^.yiivfim) x-hz>. 

[03 9] ±@^fc*:^3l|££iSX$tf*2liSflfC* 

[04 0 ] > vtk\mwmx'hh . 

[04 1 ] ^gi* ^ fA^Mirj) ^ . 

[04 2 ] »fii«HIII»l7D- (*na»s) Tfc 

4. 

[04 3 ] *»»3ftj|**ft«fi«^»LT V^«*^<0 
[04 4 ] **H^£#ft»JW^iW-4 

[04 5 ] «jM^£tfft»4^M?ttt*^att5 
tfStfifflM^o- (±tt£{Q#M«l> 7*4. 

[04 6 ] ±«#*<Ofl»*!l«KW0TftS . 

[04 7] «^^ajK2«fflv^*^oSBI«S*-C 
$>4. 

[048] «3M^S**3a«ft«'v^W-S«^tcfett 
ft*) T**. 

[049] »*Hft««^«««'v«IW-4«^fc:fcJt 
SiftBB0-C*>S. 

[050] mtm&&tmwiMM*>3m-r&i&&i,ztiii 

i»*4HR!Bll7a- (^tfcJHHMIfP) T**. 

[05 1 ] ±m-sm<owwfflwmwmx'h&. 

[05 2] 4Bai"C<O«*3ftffl*tt0T*6 . 

[05 3] W^ai88tiS4«MW«ft*«*^J: o tc± 

[054] 3***b^*o3a^rtKiflaT* 4 . 

[05 5 ] mu&fr<7)\u : £&? 2Wi&m^hw&<nwm 

[05 6] 3WEfc^***{BLT±«'*Jt<0fl»Sr'W 

w^-&ffiKm</X7-j*coffi®mx'hz> . 

[05 7] »»Bb*dfc**«!iJLT±«^tO«J»*IW 
flt« Tttsii xXf A eTDSggWC* 4 . 

[058] ft^mL&immffBc'mzni-m&zm 

[059] SSifcR^tb 1 3 V> 4 *§£*>8WUHTa 
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[06 2] 3^^«^fcfett4««4Mft*Mt«ia7 
[06 3] 3**JBV^4«^-<0«JW«««H7n- (± 

[06 4 3 ±«*3fctOWJ»SMT*S . 
[06 5 3 tt*^«*gjS>-^-rAO«lSH ( nifcH:£ 
ft) T&S. 

[06 6 3 m&MLti%&<7>mf9mT'h&. 

[06 7 3 4**»T4*&Ofll*iaT*4. 

[ 0 6 8 3 4 js^-a-r h memmwmx'fo h . 

[06 9 3 4»«*-4*£-*>«j8HTJ&4. 
[07 0 3 Att*th*&M0mxtih. 
[07 1 3 4*#a«0K^HT*i. 
[07 2 ] j&lffOftSfc LTtMRraBBK*J8V*fc» 

[0i ] 




c 0 7 3 ] as 3 mmmcoimmx'hz . 

[07 4] 40 Gh/sOTDM(3t^«^a)1.3/z«»»fS!SMF 

p«at/as^c7)SiHj0T'&4 . 
[075] afta-ramta-cfts . 

[07 6 ] NRZfi^T^40GHzjfcft§£gi;T>f l«Pj8<7)^ 
[07 7] 40Gb/s l«za-f-r<?5»^W40GHzS64HS*«O 

a*»tt<a»*)T**. 
i o • • ^iMita 
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